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The effects of alterations in test procedure upon the original and repeated test

erformance of normal adolescents are determined for two subtests——EBlock Design

(BD) and Picture Arrangement (PA)--appearing in the Wechsler Inteligence Scale for

Children and Wechsler Bellevue Intelligence Scale Form 1. Two experiments were

conducted, one with 170 eighth and ninth grade students and the other with 146

seventh and eighth grade students. The first experiment used only the BD subtest,

while the second used both the BD and PA subtests. In both experiments an

alternative forin of the subtest was administered immediately after the ﬁrs‘r, with help

given on the first administration only. The results included: (1) Administering help and

giving cues did not affect test performance of the first experiment, but did affect

That of the second, (2) different examiners do not obtain significantly different test

scores, (3) there is little difference between sexes in the test scores, (4) grades are

poor predictors of the BD and PA subtests, and (5) SCAT scales are highly correlated
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l, Introduction
Problem

The psychological evaluation of a child's abili-
ties is an extremely important task, especially when
the child has learning or emotional difficulties.
Problem children are usually evaluated by psycholog-
ical assessment techniques which are individually
administered. Group tests are less useful because,
for example, it is more difficult to evaluate
whether the child is trying his best, or whether
directions are clear. Problem children frequently
do not work at their maximum capacity, and group
testing procedures do not provide methods for con-
trolling or enhancing motivational level.
Intellectual assessment, usually a part of the
evaluation procedure, is performed by using one of
a number of available individually administered
intelligence tests such as the Stanford-Binet (S~B)
or Wechsler Intelligence Scale for Children (WISC).
These tests require strict adherence tc standardized
procedures in order tc ensure reliable and valid
results. However, in many cases the child's
physical, psychological, or cultural handicaps may
impede the examiner's ability to administer the tests
according to strict administrative procedures.

Children with emotional blocks, bilingualism,
and physical difficulties such as cerebral palsy,
deafness, blindness, or organic bxain damage,
usually perform less adequately on many tests.

Their lowered performance may be due in part to
their inability to comply with the task demands,
rather than to a lack of knowledge per se. Thus,
some children may be able to solve a problem if
given more time, more explicit instructions, more
trials, more help in understanding the task demands,
or if they are permitted to answer the problem using
more efficient sensory modalities. Little is known,
however, about how emotional and physical difficul-
ties affect performance on various test items, oxr
about the effects of alterations in administrative
test procedures on test performance.
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While it is important to study emotionally dis~-
turbed and physically handicapped groups, the
performance of normal children under experimental
procedures designed to investigate the effects of
modifying standard procedures should be studied prior
to investigating disturbed groups. Data derived from
normal groupS can then be used for comparison pur-
poses.

The problem of the present investigation is to
determine the effects of alterations in test proce-
dure upon the original and repeated test performance
of normal adolescents. specifically, the effects of
graduated help steps on two wechsler subtests,
Picture Arrangement (PA) and Block Design (BD), are
investigated. The results of the investigation pro-
vide data concerned with (a) help steps and test
performance; (g) test performance and school grades;
{(c) examiner differences in obtaining test scoresS; and
(d) the relationship between school and College Abil-
ity Test (SCAT) scores and other variables used in
the investigation.

Background and Review of Related Researchl

Masling (1960), in reviewing the situational and
interpersonal variables in projective testing, con-
cluded that such variables significantly affect test
results. Because similar variables occur in the area
of intelligence testing, it is important to evaluate
the extent to which they also affect intelligence test
scores. The studies and suggestions made by test
authors and writers appearing in this area are
reviewed and organized by generally following the
categories atilized by Masling (1960) , namely: depar-
tures from standard procedures, situational variables,
examiner variables, and subject variables. Experi-
ments using group administration are not reviewed;
rather, the focus is on experiments employing one

subject at a time.

lThis section, with the exception of a few
references, will appear under the title "procedural,
gituational, and Interpersonal Variables in Indi-
vidual Intelligence Testing" in the psychological
Bulletin. Also See€ Footnote 6, page 26. -
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Departures from Standard Procedures

Numerous writers (e.g., Cronbach, 1960; Freeman,
1962; Terman & Merrill, 1960; Wechsler, 1949) empha-
size the importance of following standard procedures
in administering individual intelligence tests.
According to Terman and Merrill (1960) , "The disci-
pline of the laboratory has furnished the training
ground for instilling respect for standard proce-
dures /p. 477." Cronbach (1960), in discussing
adherence to standard instructions, notes: "Any
departure from standard administrative practice
changes the meaning of scores /p. 1857." Wechsler
(1949) indicates that instructions and gquestions
must be read exactly as written in the test manual.
However, research on the effects of departing from
standard procedures is scant and the results are only
suggestive.

In requiring standard test procedures the test
authors do not take into account subject variations
or the possibility that a more accurate estimate of
intellectual ability can be obtained, on some occa-
sions, by "violation" of standard procedures. The
examiner who deems it desirable to go beyond the
standard test instructions in order to assess present
or potential intellectual ability has usually read
that such procedures may interfere with or affect
the final test results. Freeman (1962) recognized
that extratesting procedures are desirable when the
examiner wishes to evatiuate additional facets of the
subject's abilities. However, he pointed out that
such procedures should be attempted after the formal
testing has been completed in order to maintain
standardized procedures.

Modifications in test procedure have been sug-
gested, especially when evaluating exceptional
subjects. A rationale for test modifications is
offered by Schonell (1956): When subject's respon-
ses are "adversely affected because of his physical
or sensory handicap, it seems reasonable to modify
the administration and/or scoring of the test, 1f no
other test is suitable for the particular individual
/p. 407." 1In another article (Schonell, 1958) she
writes: "while all precautions shouid be taken to
adhere as closely as possible to test instructions,
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occasions arise with some badly handicapped children
when a pedantic adherence to the instructions will
produce a result not only unfair to the individual
but quite incorrect and misleading /p. 137/." Wells
and Ruesch (1945) suggested that when administering
the Wechsler-Bellevue Intelligence Scale (WB)
"phraseology may be modified so long as essential
content is unchanged /p. 143/." It is permissible,
they suggest, to allow subjects who are hard of hear-
ing or who are very bright tc sce the problems.
Kessler (1966) recognized that the testing of blind
and deaf subjects poses a particular problem: "Stan-
dard intelligence tests have to be modified to allow
for the lack of sight or hearing, and it is question-
able how far they can be changed and still be
comparable to conventional test results /p. 344/."

Newland (1963) suggested that a number of alter-
natives are available to the examiner in making test
adaptations: "the examiner may read the standardized
test items to blind subjects, may allow a child to
use a typewriter in giving his responses if he has a
major speech or handwriting problem, may observe the
eye movements of the subject as he identifies parts
of a test item (where other children might write or
point with their fingers in responding), might start
with motor items rather than with verbal items in
the case of a child whose problem involves the commu-
nication area, or might even rearrange some Binet
items into WISC /Wechsler Intelligence Scale for
Children/ form if research warranted taking such
liberties with the material /p. 69/."

Eisenson (1954) also recommended that on some
occasions the examiner should not stay within the
confines of the standard administrative procedures.
He suggested, for example, that standardized tests
administered to aphasic patients, "should be used to
aid in formulating clinical judgments rather than as
a means of trying to get a guantitative index . . . .
Modifications in administering the tests and of
evaluating the responses are usually necessary, Or
at least desirable, in order to elicit the clearest
picture of the patient's intellectual functioning.
Time limits may be ignored and roundabout defini-
tions accepted /p. 4/." Such modifications, he
recognized, preclude the use of test norms.

4
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Multiple-choice administration of the Picture
vocabulary test of the Stanford-Binet Intelligence
Scale (S-B) is criticized by Burgemeister (1962).

By suggesting things to the subject "the test item
is admittedly less difficult for not requiring
recognition and recall elements of the Stanford
presentation. Credit thus given is, of course, dis-
torting scores in favor of the cerebral-palsied
patient /p. 117/7."

Rephrasing WISC questions has been recommended
recently. Eisenman and McBride (1964) suggested that
some rural subjects may be penalized if the wording
of the "balls" Comprehension item is used. Coyle
(1965) suggested that the COD Information item be
rephrased, in some cases, in order to avoid loss of
rapport and an underestimation of the subject's
potential.

Burgemeister (1962), Coyle (1965), Eisenman and
McBride (1964), Eisenson (1954), Kessler (1966),
Newland (1963), and Wells and Ruesch (1945) offered
no data to indicate how modifications may affect the
reliability or validity of the test results. These
writers recognized that modifications may preclude
the use of test norms, but data were not presented
which indicate how modifications affect test norms.

Many other writers, too, (e.g., Allen, 1959:;
Katz, 1956; Michael~Smith, 1955; Portenier, 1942;
Strother, 1945) have been concerned with the problems
encountered in evaluating handicapped children by
traditional assessment devices, and they advocated
the use of test modifications. As can be seen by
Newland's (1963) above comments, the examiner must
be very resourceful in devising methods for modify-
ing standard procedures.

In a survey designed to determine the tests
used for the intellectual evaluation of normal and
handicapped children, Braen and Masling (1959) found
that modifications of standardized intelligence tests
(e.g., S-B and WISC) often occur in the assessment
procedure; the specific modifications, however, were
not reported by the respondents. The use of modifi-
cations thus implies that many individually
administered intelligence tests cannot be administered
in a standardized manner. Braen and Masling (1959)

5
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also pointed out that modifications do not permit
the use of the standardized norms, because the
modified test produces a different form of the test
which does not have known reliability and validity.

The studies available in the area of departures
from standard procedures are not conclusive. They
have dealt with limited segments of WB subtests,
have evaluated different orders of administration of
g-B or Wechsler Adult Intelligence Scale (WAIS)
items, or have studied procedural changes. Indi-
vidual WB subtests were the focus in three of the

five studies reporting significant results.

Guertin (1954) reported that college subjects
performed better on the WB Arithmetic when the more
difficult items were administered first than when
the conventional order was followed. Evaluating
three different placements of the WB Digit Span,
Klugman (1948) reported that psychoneurotic subjects
obtained the highest scores when the subtest
appeared in the middi= of the test, next highest
scores when the subtest appeared at the beginning,
and the lowest scores when the subtest appeared at
the end. Hutton (1964) administered the S-B (L-M)
and WISC Digit Span to 60 subjects, the majority of
whom were retarded. Significantly higher scores were
obtained on the S-B digit repetition items. Because
the Full Scale WISC was not administered, the results
cannot be accepted as indicating differences between
the S-B and WISC per se.

Hutt (1947), by alternating hard and easy items
(adaptive method) on the s-B (L), was able to pro-
duce a significant gain in IQ scores with poorly
adjusted subjects ranging from kindergarten to ninth
grade. The adaptive method, however, did not pro-
duce a significant difference for a well-adjusted
group. Paralleling Hutt's (1947) findings are those
of Greenwood and Taylor (1965). An adaptive method
with the WAIS was used: Each subtest was begun with
an item below the subject's anticipated mental level
and easy and hard items were alternated by using
scale items or a pool of similarly easy items. The
adaptive method resulted in significantly increased
retest scores for subjects between 65 and 75 years
of age, but not for above-average college subjects.
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Serial administration of the S-B (grouping
items of the same content together) has been evalu-
ated in two studies. Frandsen, McCullough, and
Stone (1950) administered the S-B (forms L & M)
under conventional and serial orders to subjects
from 5 to 18 ‘years of age, and no significant IQ
differences were found. Spache (1942), while not
experimentally manipulating any variables, computed
two S-B (L) IQs, one standard and one based upon
items that could be arranged serially. Significant
differences were not found in test scores for a
group of gifted subjects between two and nine years
of age.

Procedural changes have not been found signi-
ficant in five studies. Allowing elderly subjects
(over 60) unlimited time on the WAIS made very
1ittle difference in their test scores (Doppelt &
Wallace, 1955). Affleck and Frederickson (1966)
found that scoring the WAIS Picture Arrangement on
the basis of four consecutive failures failed to
make a significant difference for a group of
671 subjects. The IQ was affected by the new scor-
ing rule in only 2.8% of the cases, and only in
three cases did the Full Scale IQ change by as much
as two points. Schonell (1956) used three different
methods to compute S-B IQs and found that, for a
group of 354 cerebral palsied children, 74% obtained
identical IQs. The first was the standard method of
computing the IQ (tested I0); the second, a modified
I0, credited the subject with passing items which
the examiner judged the subject would have passed if
not for the subject's disability; and the third, an
estimated IQ, established an IQ based upon the
examiner's estimate of the subject's overall ability.
Schonell concluded that these computational modifi-
cations do not significantly affect the overall test
results.

Mogel and Satz (1963) studied an abbreviated
administration of the WAIS and concluded that dis-
ruption in the continuity of item difficulty has a
negligible effect on test results; 60 neuropsychi-
atric patients served as subjects in a test-retest
design. Norris, Hottel, and Brooks (1960) found
that individual and group administration of the
Peabody Picture Vocabulary Test to 60 fifth grade

7




subjects of average intelligence resulted in similar
mean scores. Practice increased the mean IQ by only
one point.

studies concerned with departures from standard
procedures do not appear to strongly confirm the
assumption that modifying standard procedures
seriously affects the overall test results. Of the
12 studies reviewed, 5 reported significant results,
while 7 reported nonsignificant results. Modifica-
tions in procedures, at times, affect only certain
subject populations. Children and college age sub-
jects are usually not affected (six of seven studies
employing these groups reported no significant
effects), while specialized groups composed of either
elderly, disturbed, or retarded tend to be affected
by the departures (four of seven studies employing
these groups reported significant effects). 1In light
of the limited number of studies, the rather minute
procedural changes often studied, and the fact that
some studies demonstrate a significant effect result-
ing from departures from standard procedures, the
examiner should follow standard procedures. However,
Littell's (1960) conclusion from his review of the
WISC is apropos: "The possible effects of differ-
ences in the examiner's techniques of administration
is another problem area which has not received the
attention it merits . . . /p. 146/."

Situational Variables

A variety of attempts have been made to alter
the testing conditions systematically. They have
ranged from varying incentive and ego involvement
to using money, praise, and other reinforcement
procedures. This section reviews 20 studies; signi-
ficant findings appeared in 5, nonsignificant in 12,
and both significant and nonsignificant in 3.

Subjects between approximately 9 and 14 years
of age were studied in four of the five studies with
significant findings. Faillure, frustration, or dis~-
couragement appeared as a variable in all five
studies with significant findings. Lantz (1945)
found that 9~-year-old males, when examined with the
g-B (L & M), had lower scores after a failure experi-
ence. Success experience, on the other hand, did
not significantly increase their scores.

8




Discouragement significantly lowered the S-B (L & M)
scores of eighth grade subjects (Gordon & Durea,
1948) and the S-B (L) scores of above-average fifth
and sixth grade subjects (Pierstorff, 1951). Solkoff
(1964) evaluated the effects of three degrees of
frustration on WISC Coding performance of 36 brain-
injured, 9-year-old male subjects. High frustration
(interrupting a marble game task and withholding of

a promised reward) significantly impaired performance
compared to low frustration or control conditions.
Schizophrenics exposed to a failure experience had
lower scores than a control group of schizophrenics
on a repeated administration of a test similar to the
WB Similarities (Webb, 1955).

Discouragement, anxiety, or distraction was
evaluated in eight of the studies with nonsignificant
results, and college students were employed in seven
of these. A positive administration, characterized
by an approving and interested manner, and a negative
administration, characterized by a rejecting and dis-
interested manner, did not significantly affect
college subjects' performance on a short form of the
WAIS (Murdy, 1962). College subjects' Digit Symbol
per formance was similar under success, failure, and
neutral conditions (Mandler & Sarason, 1952)., 1In
Walker et al.'s (1965) study, three different failure
conditions resulted in similar WAIS Object Assembly
performances. Failure condition scores were also not
significantly different from control condition
scores.2 Truax and Martin (1957) found that WB
Arithmetic scores of college females were similar
under mild and severe threat conditions; for the
total group, however, performance was better for
subjects tested after a 24-hour period than for those
tested immediately after the threat was induced.
Anxiety and/or distraction failed to affect Digit
Span performance in three different studies employing
college subjects or newly admitted psychiatric
patients (Craddick & Grossman, 1962;: Guertin, 1959;
Walker & Spence, 1964). Three different incentive
conditions-~verbal praise, verbal reproof, and candy--
employed by Tiber and Kennedy (1964) had no signifi-
zant effect on second and third grade white and Negro
subjects' S-B (L-M) scores.

2R. E. Walker, personal communication, May 1966.
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The remaining four studies with nonsignificant
results used some form of ego involvement; three used
college subjects. Achievement-oriented and neutral
instructions resulted in similar scores on the four
WAIS subtests (Comprehension, Vocabulary, Digit
Symbol, Block Design) administered to 96 college sub-
jects by Sarason and Minard (1962). Guertin (1954)
found that when college subjects received instruc-
tions designed to minimize resignation attitudes
their WB Arithmetic scores were similar to scores
obtained under standard conditions. Nichols (1959)
employed 1l examiners and evaluated subjects' per-
formance under two conditions of ego involvement and
two conditions of success. No significant effects
on WB scores were found for any of the variables with
superior college subjects. Klugman (1944) found that
money and praise incentives had similar effects on
S-B (L & M) scores of subjects between the ages of 7
and 14.

Both significant and nonsignificant findings
have been reported in three studies. Gallaher (1964)
administered the WB (II) Digit Symbol to female
volunteer college subjects. A month later a diffi-
cult vocabulary test was administered to experimental
groups concomitantly with either positive or negative
examiner remarks, or with an extended series of diffi-~
cult tests at which subjects failed. The WAIS Digit
Symbol was then administered. While change scores
were not affected by the examiner's remarks, the
three experimental groups performed significantly
better (higher change scores) than the control group
on the second Digit Symbol. Griffiths (1958)
reported that experimentally induced anxiety impaired
WB Digit Span and Information scores. However, the
college subjects' scores on Arithmetic, Object
Assembly, and Digit Symbol were not adversely
affected. Moldawsky and Moldawsky (1952) equated
college subjects for verbal intelligence and then
administered in a counterbalanced order the WB Digit
Span and Vocabulary under anxiety and neutral condi-
tions. One significant effect was found: Vocabulary-
Digit Span order under the anxiety condition produced
lower Digit Span scores, while Vocabulary scores were
not affected.

Tt has often been suggested that anxiety disrupts
immediate memory. Some of the studies reviewed in
this and other sections specifically investigated
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memory ability in relation to the various experi-
mental conditions. Seven studies reported significant
findings--a decrement in memory functioning--as a
result of such factors as adjustment, anxiety, dis-
couragement, failure, location, method of
presentation, and rapport (Exner, 1966; Gordon &
Durea, 1948; Griffiths, 1958; Hutton, 1964; Klugman,
1948; Pierstorff, 1951; Young, 1959). Nonsignificant
findings have been reported in six investigations
which studied anxiety, distraction, failure, time,
and the examiner's race (Craddick & Grossman, 1962;
Doppelt & Wallace, 1955; Forrester & Klaus, 1964;
Guertin, 1959; Lantz, 1945; Walker & Spence, 1964),
and one reported both significant and nonsignificant
results (Moldawsky & Moldawsky, 1952). Other stud-
ies have also incorporated digit span items, but the
vulnerability of these items to the experimental con-
diticons cannot be evaluated because specific items
were not reported. The evidence, however, suggests
that immediate memory, as measured by digit-span
performance, is susceptible to procedural, situational,
and interpersonal factors.

Generalizations concerning the effects of situ-
ational variables on test performance must be
tentative. Discouragement is likely to affect the
performance of childrer between 9 and 14 years of age,
but not of college subjects. Praise has never been
reported to produce significantly better performance
than control or other experimental conditions. Little
attention has been devoted to the effects of situ-
ational variables on emotionally disturbed groups.

The results suggest that children are especially vul-
nerable to discouragement.

Examiner Variables

The examiner has often been cautioned to prevent
his test administration from being influenced by his
impression of the subject--~the "halo" effect. Scor-
ing, probing, and inquiring may be affected by the
examiner's impression of whether the subject may be
able to answer the questions. Burgemeister (1962)
illustrates the "halo" effect in the examination of
cerebral palsied subjects: "Motivated by a feeling
of sympathy often reinforced by seeing the physical
energy expended by so many palsied children in follow-
ing instructions, the examiner easily believes his
hope, i.e., that the child knows more than he can
S express, and hence overestimates the child's ability
~ /p. 1177."
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McFadden (1931) observed in an experiment employ-
ing the S-B that examiners may differ in giving help
and in leniency in scoring: "This makes comparisons
of different examiners liable to error when the sub-
tests are considered /pp. 62, 647." Goodenough (1940)
also discussed the possibility of systematic errors in
test administration and in test scoring. She noted
that no experiment had been reported, at the time she
wrote her article, which evaluated how the examiner's
knowledge of the subject's scores obtained on previous
examinations may affect the examiner's testing proce-
dures. Even now, little information is available
concerning the very important point raised by
Goodenough. Ekren (1962) has, however, evaluated the
effect of the examiner's knowledge of the subject's
ability upon test scores. Eight undergraduate male
examiners were led to believe that half of their sub-
jects were earning high grades in school, and that
the other half were earning lower grades. Because
similar WAIS Block Design scores were obtained for
the two groups, Ekren (1962) concluded that the knowl~-
edge variable had no significant effect.

Turning to studies evaluating the examiner-
subject relationship, Sacks (1952) administered the
S-B (L & M) to 3-year-old subjects. On a repeated
test administration, a good relationship between
the examiner and the subject produced a significantly
greater gain than a poor relationship. However, while
not significantly different from the control group,
the poor relationship group also obtained higher
scores on the repeated test administration. Exner
(1966) studied the effect of examiner rigidity in 33
pairs of subjects from 7 to 14 years of age. Sub-
jects in each pair were initially matched on age, sex,
and S-B IQ0. The WISC was administered to 25 pairs in
the conventional order and to 8 pairs in a reversed
order. Compared to rappcit conditions, rigid condi-
tions resulted in lower Verbal and Performance IQs
under the conventional order of administration and a
lower Performance IQ under the reversed order of
administration. The effect of the rigid examiner
condition was most noticeable on the subtests admin-
istered early in both conventional and reversed order
administrations.

Hardis (1955) administered the WB (I and II) to
40 male adolescents under rapport and standaxd
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conditions in a test-retest design. Verbal, Perfor-
mance, and Full Scale IQs, scatter patterns, and
change scores did not differ between the two condi-
tions.

Hata, Tsudzuki, Kuze, and Emi (1958) evaluated
test-retest scores as a function of the examiner-
subject relationship and the subject's personality.
The subjects were assigned to either a preferred or
nonpreferred examiner. A group IQ test was first
administered by the classroom teacher. Nine examiners
then administered an individual IQ test to 147 l2-~year-
0ld subjects. Results indicated that subjects
examined by a preferred examiner received improved
scores on the individual test, as compared to sub-
jects examined by a nonpreferred examiner. The
subjects with a favorable or neutral attitude toward
people also had improved scores with preferred
examiner, while those subjects with a less favorable
attitude toward people did not significantly improve
with a preferred examiner.

Schizophrenic subjects have also been studied.
An authoritarian and an understanding examiner admin-
istered the WAIS Similarities and Block Design and a
number of other measures to process and reactive
schizophrenics and nonschizophrenic Veterans Adminis-
tration males (Gancherov, 1963). Process
schizophrenics were the only group having signifi-
cantly lower scores when tested by the understanding
examiner. Schupper (1955) investigated the effects
of an accepting and rejecting relationship on the
performance of schizophrenic males. The subjects
were placed in one of two groups depending upon the
age at which they were first hospitalized. Both
groups had lower WB Similarities scores under the
rejecting condition. Understanding examiners lower
the scores of process schizophrenics, while rejecting
examiners lower the scores of schizophrenics not dif-
ferentiated as to process or reactive types. It is
likely, however, that some subjects in Schupper's
(1955) study were of the process type. These appar-
ently contradictory results are difficult to explain.

Young (1959) investigated personality patterns
of both subjects and examiners. ' Using the Digit Span,
he reported that "Subjects with 'poorly adjusted'

13




3

i e R S L HE Y T T T T T T T e

experimenters performed better than subjects with
'well adjusted’' experimenters, male subjects did
better than female subjects, and digits forward were
casier than digits backward /p. 375/." These exam-
iners were college students from introductory
psychology classes and should not be equated with
examiners having graduate training or professional
experience.

Familiarity with the examiner has been studied
in two investigations. Marine (1929) reported that
subjects between 3 years, 8 months and 8 years,

3 months who were familiar with the examiner did not
perform in a significantly different manner on the
1916 S-B than those not familiar with the examiner.
In contrast, mentally retarded subjects well
acquainted or slightly acquainted with the examiner
obtained higher scores on intelligence tests of the
S-B and WB types than those subjects tested by a
strange examiner (Tsudzuki et al., 1956).

The examiner's experience has been evaluated
in five investigations, and four reported no signi-
ficant differences between trained and less trained
examiners. Jordan (1932) had 76 second- and third-
year undergraduate examiners administer the 1916 S-B
in a test-retest design, and a reliability coefficient
of .84 was obtained. Jordan concluded, by comparing
his results to published data, that inexperienced
and experienced examiners obtain equally reliable
IQs. Curr and Gourlay (1956) studied 8 trained and
10 untrained examiners who administered the S-B (L)
to 8- and 9-year-old subjects in a test-retest
design. The examiner's training was not found to be
a significant variable. Plumb and Charles (1955),
studying the WB, and Schwartz (1966), studying the
WAIS, reported that both experienced and inexperi-
enced examiners have essentially similar scoring
disagreement patterns on Comprehension items.
Masling (1959) did not find a significant relation-
ship between the number of tests examiners had
previously administered and (a) leniency in scoring
and (b) number of reinforcing comments. In contrast
to the nonsignificant findings reported above,
LaCrosse (1964) found that test-retest scores were
significantly different as a function of the number
of tests the examiners had previously administered.
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The examiner's race has been considered an impor-
tant variable in testing for many years. Strong
(1913), in a study employing the Binet-Simon Measuring
Scale of Intelligence, noted that it was possible that
the Negro subjects might have obtained different
results with an examiner of their own race. Pressey
and Teter (1919) questioned "whether tests given by
white examiners to colored pupils can give reliable
data for a comparison of the races /p. 278 ." Garth
(1922-23) felt that white subjects might have an
advantage over Indian and Negro subjects when these
groups are tested by a white examiner. Blackwood (1927)
wrote that more research was needed to evaluate the
effects of rapport and motivation in testing, especially
when subjects and examiners are of different races.
Klineberg (1935, 1944) suggested that poor rapport may
exist between Negro subjects and white examiners. He
indicated that testing Negro subjects in the South
presents a special problem because the white examiner
may "face an attitude of fear and suspicion which is
certain to interfere with the performance of an intel-
lectual task /1935, p. 156/."

The earliest reported investigation concerning
the effect of examiner's race on intelligence test
results was conducted by Canady (1936) . He used the
1916 S-B and employed one Negro and 20 white exam-
iners. Sattler (1966b), by reanalyzing Canady's
data, showed that examiner's race interacts with the
subject's race. On the first test administration
subjects ohtained higher IQs with examiners of their
own race, while on the repeated examination subjects
obtained higher IQs with examiners of the opposite
race. LaCrosse (1964) found that a white examiner
obtained significantly lower S-B (L-M) retest scores
when testing Negro subjects who had been previously
examined by a Negro examiner. The same white exam-
iner, on the other hand, obtained significantly
higher retest scores with white subjects previously
tested by white examiners. Forrester and Klaus
(1964) reported that on the S-B (L-M) 24 Negro kinder-
garten subjects achieved higher IQs when examined by
a female Negro examiner than when they were examined
by a female white examiner. However, the interaction
between subject's race and test administration was
not significant.
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studies have evaluated the effects of white exam-=
iners on the performance of either Negro subjects or
of both Negro and white subjects. Pasamanick and
Knobloch (1955) concluded that racial awareness is an
important variable. In their study, 40 two-year-old
Negro subjects obtained lower verbal responsiveness
scores than other verbal scores when tested by a
white examiner on the Gesell Developmental Examination.
Klugman (1944), in a study employing one white3 exam-
iner, found that Negro subjects performed significantly
better in a money incentive condition than in a praise
incentive condition. white subjects, on the other hand,
performed similarly in the two incentive conditions.
In contrast to Klugman (1944), Tiber and Kennedy (1964)
found that Negro and white subjects react similarly to
various incentives administered by a white4 examiner.
In the Schachter and Apgar (1958) study discussed
pelow, Negro and white subjects evaluated by white
examiners had similar test-retest change sCOres.

The examiner variable has peen evaluated without
specifying any particular parameters. Cattell (1937)
noted that marked differences existed in the 1916 S-B
scores obtained by examiners in the Harvard Growth
Study. Cohen (1950, 1965) reported that out of 13
examiners one examiner obtained higher scores On the
WB Arithmetic. Significant differences among 13 exam-
iners administering the s-B (L-M) (Cieutat, 1965),
among six examiners administering the S-B and the
Illinois Test of Psycholinguistic pbilities (Smith &
May, 1967a; Smith & May, 1967b), and among eight
examiners administering the S-B (Smith, May, &
Lebovitz, 1966) have been reported. Nichols (1959)
reported no examiner differences amolg 11 examiners
administering the WB, and Murdy (1962) reported no
examiner differences among 8 examiners administering
the WAIS. 1In a test-retest design, Schachter and
Apgar (1958) investigated the changes between S-B (L)

3S. F. Klugman, personal communication, December
1966.

4 . .
Race of examliner inferred.

5F. F. Schachter, personal communication,
November 1966.
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scores and WISC scores. At four years of age 119
subjects were administered the S-B, and approximately
four years later the WISC was administered. By
correlating the three scale WISC IQs with S-B IQs,
they concluded that the obtained differences do not
reflect examiner bias. Curr and Gourlay (1956)
found that while small systematic errors existed
among their examiners, the significant results were
contributed by only one of the nine pairs of exam-
iners studied. Plumb and Charles (1955), Schwartz
(1966) , and Walker, Hunt, and Schwartz (1965) found
that experienced examiners generally fail to agree
on scoring ambiguous Comprehension items appearing
on the Wechsler tests.

The major difficulty in evaluating the research
findings with respect to examiner variables is that
experimental procedures were frequently less than
adequate. In the area of race differences, for
example, Canady (1936) did not employ an equal number
of Negro and white examiners--one Negro and 20 white
examiners participated. White subjects in one condi-
tion achieved scores in the superior range, and thus
a nonrepresentative sample may have existed (Sattler,
1966b) .6 Pasamanick and Knobloch (1955) failed to
employ a Negro examiner and, yet, concluded that
racial awareness was a significant variable; a Negro
examiner might have obtained the same results.
Similarly, in LaCrosse's (1964) study, the effect of
the examiner's race on performance cannot be evalu-
ated because a Negro examiner was not employed on
the retest.

Turning to studies in the general area of
examiner effects, Cattell (1937) did not report
statistical tests for significance and subjects were
from a preselected population. 1In Cohen's (1950,
1965) study, there is no way of knowing whether any
bias existed in the referral procedures of assigning
subjects to examiners, as he selected records from a
mental hygiene clinic file. 1In the Smith and May
(1967a, 1967b) and Smith, May, and Lebovitz (1966)
studies examiners were of both races while the sub-
jects were of only one race--either Negro or
Caucasian. Thus, there were no controls for the
interaction between examiner and race. Cieutat's
(1965) study reveals design, sampling, and statis-
tical problems.7 sattler (1966a) noted that Cieutat
did not evaluate the possible effects of either

6See Appendix N for reprint of study.

7See Appendix M for reprint of study.
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Caucasian examiners examining Negro subjects or of
nonrepresentative sampling, as subjects achieved IQs
in the below average range. Incorrect statistical
procedures were also employed, and it is not known
whether subjects were randomly assigned to examiners.

Studies in the area of examiner effects have
generally failed to use a random sample of examiners.
Sampling of examiners is, of course, difficult, but
some attempt should be made to study at least two
levels of an examiner variable in order to have a
more adequate basis for evaluating examiner effects.
Hammond (1954) also stressed the need for represen-
tative sampling in studies evaluating examiner
effects. In addition, many studies failed to assign
subjects randomly. In studying racial influences it
is important to employ examiners of both races and,
preferably, subjects of both races. It is inappro-
priate to conclude that examiner's race is a
significant variable when only one examiner race is
employed. '"Repeated testing of the same individual,
both white and Negro, by both white and Negro exam-
iners," was suggested by Dreger and Miller (1960),
"in order to determine the proportion of variance in
intelligence scores attributable to interaction of
examiner and subject /p. 372/." Levy (1956) noted
that because of the methodological problems existing
in the area of examiner differences, an analysis-of-
variance design (e.g., paired replicates, treatment
by levels, or random replication) should be employed
in order to allow for results which can be more
meaningfully interpreted.

In spite of the many problems encountered in
evaluating examiner variables, what can be con-
cluded? Of the nine studies concerned with rapport,
seven reported some significant findings. The sub-
jects ranged from three years to college age and
from mentally retarded to schizophrenic. Thus the
data support the conclusion that the examiner-subject
relationship is important. Familiarity, under-
standing, warmth, preference, and adjustment all play
a role in altering subject's test performance, but
not always in the same direction. On the other hand,
there is little evidence that trained examiners
differ from less trained examiners with respect to
obtaining reliable results, being influenced by the
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subject, or scoring errors. Some confidence can be
had in the results obtained by less qualified exam-
iners.

More difficulty is encountered with respect to
the race variable and to studies focusing on other
examiner factors. Some subtle factor affecting the
performance of Negro subjects with white examiners
is suggested by five studies, while two did not
report differences between Negro and white subjects
tested by white examiners. Similarly, significant
differences among examiners were found in eight
studies, while three reported no significant differ-
ences. The examiner's race occasionally plays a
significant role and examiners differ at times from
one another on their obtained scores.

Subject Variables

Numerous studies overlap the classifications
used in this paper, especially those concerned with
the subject's race, and classifying a study in one
area rather than another has been difficult' and, at
times, somewhat arbitrary. Studies discussed in
other sections will not be cited again, with the
exception of those in which subject variables were
not previously discussed.

The subject's attitude toward the test situ-
ation may play an important role in determining the
scores he receives. Williams (1940), for example,
suggested that delinguents tested during a court
appearance do not usually have a proper attitude
toward the examination: "Inadequate rapport would
systematically lower the scores of delingquents
/p. 2917." Wittman (1937) noted that the lower
scores obtained by schizophrenic patients on psycho-
metric examinations may be due to psychological
factors such as apathy, disinterest, and inattention
rather than to intellectual deterioration caused by
organic pathology. Rosenthal (1966) reanalyzed
Ekren's (1962) data and reported that those subjects
who perceived the examiner as being more casual and
more talkative cbtained higher WAIS Block Design
scores.

Ssubject variables have been specifically stud-
ied in two investigations. Masling (1959) used

19




accomplices as subjects to play "warm" and "cold"
roles; examiners administered Information, Compre-
hension, and gimilarities of the WB (II). While the
behavior of examiners was differentially affected by
the role pattern of subjects (e.g., with warm sub-
jects, examiners used more reinforcing comments, gave
more opportunity to clarify comments, and were more
lenient in scoring), the differences, although statis-
tically significant, were small. Wiener (1957)
measured college subjects' distrustful attitudes and
also employed instructions designed to create dis-
trustful attitudes; WAIS gimilarities, Picture
Completion, and Vocabulary were administered. Scores
were not significantly related to instructions, and
instructions did not significantly interact with sub-
jects' attitudes in altering test scores. Subjects
with distrustful attitudes, however, had lower scores
than subjects with nondistrustful attitudes on a
measure contrasting the Picture Completion minus
Vocabulary score with gimilarities minus Vocabulary
score.

gix studies covered in previous sections also
examined the effect of a personality variable--
anxiety--~on test performance, and five report some
significant findings related to anxiety. Of the four
subtests administered in the Sarason and Minard (1962)
study, two revealed an interaction effect between
personality and experimental instructions: Low~test
anxiety subjects had significantly higher Comprehen-
sion scores than high test anxiety subjects under
achievement-oriented instructions but not under
neutral instructions. High test-anxiety females had
higher Digit Symbol scores under the neutral instruc-
tions, whereas high test-anxiety males performed in
the opposite manner by achieving higher Digit Symbol
scores under the achievement-oriented instructions
than under the neutral instructions. On a Digit
Ssymbol test administered by Mandler and Sarason
(1952), low-test anxiety subjects performed better
than high-test anxiety subjects, but only on one of
six trials.

Test anxiety and manifest anxiety were not
related to the experimental conditions employed by
Walker and Spence (1964) . However, control subjects'
anxiety scores were significantly related to Digit
Span scores: A significant negative correlation of
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~.23 occurred between manifest anxiety and Digit Span
scores, while a significant positive correlation of
.26 resulted between test anxiety and Digit Span
scores. The subjects in the experimental group, indi-
cating on a postexperimental questionnaire that they
were disturbed by the experiment, performed in an
inferior manner to those not disturbed. In Gallaher's
(1964) study, while manifest anxiety was not related
to Digit Symbol performance under failure and incen-
tive conditions, one group performed in a significantly
different manner: High anxious subjects achieved
higher scores after the failure experience than high
anxious controls.

In studying Object Assembly performance, Walker,
Neilsen, and Nicolay (1965) found a significant nega-
tive relationship between manifest anxiety and
performance in only one of the four conditions
studied, namely, when Object Assembly was preceded by
an impossible task and was followed by simple instruc-
tions to perform the Object Assembly task. The one
nonsignificant finding occurred in the Truax and
Martin (1957) study: WB Arithmetic performance was
not related to high and low manifest anxiety, nor was
there an interaction effect between situational
threat and anxiety. The evidence from the above
studies suggests that anxiety, as a personality vari-
able, at times interacts in a complex manner with
test performance.

Discussion and Conclusions

Conclusions emerging from the review are as fol-
lows: Minor changes in test procedures are more
likely to affect specialized groups than normal
groups. Children are more susceptible than college
age subjects to situational factors, especially dis-
couragement. Rapport fregquently affects test scores.
Differences among examiners in obtaining test scores
are occasionally noted, but little is known about
the factors accounting for the differences. The
examiner's level of experience is usually not a
crucial variable. White examiners may have some
subtle deleterious effect on Negro subjects' scores,
but the evidence is only suggestive. Ego involvement
usually does not result in better performance. The
subject's anxiety level, as measured by personality
scales, frequently is related to test performance in
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interaction with other variables. Immediate memory
is affected by procedural, situational, and inter-
personal factors.

The frequency of conflicting findings may be due
to a numbexr of factors. Investigators employed dif-
ferent test materials, and these materials may differ
in their susceptibility to the experimental proce-
dures. Truax and Martin (1957), for example, suggest
that arithmetic functions involve relatively well
learned past habits which are "not particularly
susceptible to the effects of failure and general
anxiety level /p. 197." Vocabulary, too, would
appear to be an area more resistant to the experi-
mental variables, and yet the data are not conclusive.
Murdy (1962) and Curr and Courlay (1956) found, for
example, that vocabulary was affected by the variables
investigated, while other studies found vocabulary not
susceptible to the experimental procedures (e.g.,
Exner, 1966; Moldawsky & Moldawsky, 1952). Klugman
(1944), in orxder to account for the similar perfor-
mance of subjects under praise and money incentives,
referred to Terman's (1916) statement that S-B tasks
are, to a high degree, novel and interesting. Thus
the challenge of the material may override, in part,
the effects of the experimental variables.

Considering the findings of Plumb and Charles
(1955) and Schwartz (1266), which indicated that test
items differ in eliciting ambiguous responses, it is
conceivable that some situational and/or examiner OX
subject effects only occur on test items or on test
responses which are more ambiguous or less highly
structured. Another detail which differed among the
studies concerned the administration of the experi-
mental treatments. Some treatments were administered
before the subjects responded, some throughout the
test, and some after the subjects responded. In some
studies it was difficult to ascertain which responses
were being reinforced. Subjects also were possibly
confused, for example, when the examiner made positive
statements after a wrong response was given. The
timing of the reinforcement (e.g., immediate or
delayed) is also important, as Salzinger (1959) has
shown, and this, too, differed in many studies. The
conflicting results thus, in part, may be due to the
different times at which the treatments were
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administered, the different methods of creating simi-
lar effects, and the possible ambiguity created by
the variable times at which the treatments were
administered.

No sanction to deviate from standard procedures
is provided by the present review. However, the
intelligence testing field needs to have available
further data concerning how procedural departures and
how situational, examiner, and subject variables may
lead to significant alterations in test scores. For
example, will help given to subjects during the admin-
istration of a test alter their performance? When
does the examiner's race affect the subject's perfor-
mance? Little is known about the effects of Negro
examiners testing white subjects. What is the rela-
tionship between examiners' and subjects' personali-
ties? Do any of these variables or a host of similar
ones interact with developmental age, IQ level,
examiner or subject sex, or degree of psychopathology?
The available studies have not provided reliable
answers to most of these questions.

While the data indicate that the examiner vari-
ables are important, many studies reported
nonsignificant results. In addition, numerous
methodological problems are encountered. Himelstein
(1966) noted that "research with the S-B does not
shed much light on the relative importance of extra-
test influences /p. 161/." 1In contrast, Kintz,
Delprato, Nettee, Persons, and Shappe (1965) con-
cluded from their review of the examiner effects:
"All persons using test scores must recognize the
strong influence of E and make decisions accordingly
/p. 2307." Kintz et al. (1965), with two exceptions,
did not survey the literature discussed in thea
present review and based their conclusion on verbal
conditioning studies and views presented by other
writers. It appears that their conclusion is unneces~-
sarily pessimistic.

Barbe (1965) concluded (a) that the examiner's
reaction to the subject is perhaps more important
than subject's reaction to the examiner in affecting
intelligence test results; (b) that the examiner-
subject relationship may be more potent in affecting
younger subjects; and (c) that subjects with higher
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I0s may be more susceptible to examiner's influence.
The data of the review suggest that Barbe's second
conclusion is merited, while further evidence is
needed to evaluate his first and third conclusions.

While the objective administration and scoring
of an examination remains an essential goal for all
examiners, the authors feel that the complete elimi-
nation of the examiner from the examination would
hamper the diagnostic process. Again, Kintz et al.
(1965) differ from the authors with respect to the
importance of the examiner's role: "The administra-
tor contamination problem may eventually be resolved
by the application of machines to the administration
of tests /p. 230/." The present authors feel that
the examiner's role is not one of simply being a
reader of test items; he performs numerous functions
such as establishing a relationship which enables
the subject to perform at an effective level and
evaluating the subject's motivational level. The
discrepancy between results obtained from group and
individually administered tests may be partially a
function of the subject's motivation and/or his
ability to follow directions. The value of the
individually administered test situation lies in the
examiner's ability to observe, report, and, if
possible, modify the subject's attitude. At present,
no machine is available that can assess motivational
level and yield such statements as: "The subject did
not try his best," or "Motivation was minimal."

Using machines to administer tests will not solve the
problem of evaluating the subject's motivation. Such
evaluation is especially important because individual
intelligence tests are administered, in the majority
of cases, to subjects having motivational or adjust-
ment problems.

A machine is able to present test questions in a
standard manner, but what cues will the machine use
to alter the test procedures (e.g., when an item will
be repeated and how often)? Under what circumstances
will the machine be programmed to all the subject to
take a test break? Will all subjects receive the
same reinforcement schedule and the same type of
reinforcement? Quereshi (1960), from his investiga-
tion of mental test performance, corcluded: "The
commonly held belief that, for all practical purposes,
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test directions provide an adequate control of the
S's motivation and/or mental set is clearly untenable
/p. 76/." Test directions, it would appear, must at
times be supplemented with other material in order to
motivate the subject to work at his optimal level and
in order to avoid ambiguity. Having a machine to
present test questions, while eliminating some prob-
lems, may create many more problems for those desiring
to assess intellectual ability. A possible alterna-
tive solution resides in a combination of man and
machine test administration.

Objectives and Hypotheses

The administration, scoring, and interpretation
of psychological tests are affected by many variables
such as test content, procedures for administration
and scoring, competence of the examiner, and the
interpersonal relationship between the examiner and
the subject. The reliability and validity of the
test results are in part dependent upon the above
variables. The objectives of the present investiga-
tion are to study the effect of some of the above
variables on test pexrformance. The primary objective
is to determine how systematic alterations in test
procedures affect the child's performance on two
Wechsler subtests, PA and BD. Additional objectives
are to evaluate the relationship between the WISC
and Wechsler Bellevue Scale Form I (WB) for the PA
and BD subtests, to present validity data for the
two subtests, to examine differences between exam-
iners, and to study the relationship between the
various cues and test performance.

The objectives can be described in more concrete
form as follows: (a) to evaluate the effectiveness
of different BD help steps; (b) to determine the
relationship between help steps and their effects on
original and subsequent test performance; (c) to
investigate the relationship between the WISC and WB
for the two subtests administered under control
(standard) and experimental (modified) procedures;
(d) to determine the validity of the subtest scores
obtained under control and experimental procedures
by examining their relationship to grades by subject
area; (e) to examine the relationship between cues
(number of help steps, number of items on which
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help steps were administered, and pattern of cues)
and test performance; and (f) to determine whether
examiners differ in the scores they obtain from their
subjects.

The following hypotheses are advanced: (a) Vio-
lation of standard procedures by administering help
steps during the first administration of the subtests
has no effect on test performance during the first
administration. (b) Violation of standard procedures
by administering help steps during the first adminis-
tration of the subtests has no effect on test
performance during a subsequent administration of a
comparable form of the subtests. (c) There is no
relationship between cues (help steps administered,
help items, and pattern of help steps and help items)
and test performance. (d) The scores obtained by
different examiners do not differ significantly. Two
experiments are reported which evaluated the
hypotheses.6

6The article referred to in Footnote 1, page 2,
has recently been published. It is reprinted from the
Psychological Bulletin, 1967, €8, 347-360, by Sattler,
Jerome M. and Theye, Fred, by permission of the
American Psychological Association, copyrighted
November 1967. Permission to reproduce this copy-
righted material has. been granted by the American
Psychological Association (copyright owner) to the
Educational Research Informaticn Center (ERIC) and to
the organization operating under contract with the
Office of Education to reproduce ERIC documents by
by means of microfiche or facsimile hard copy, but
this right is not conferred to any user of ERIC
materials. Reproduction by users of any copyrighted
material contained in documents disseminated through
the ERIC system requires permission of the copy-
right owner.
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2. Experiment l--Method

The first experiment was designed to determine the
effectiveness of four different BD help steps upon
original and subsequent test performance. A control
group was also included which received no help steps.
The data comparing the experimental and control
groups' performance are useful for determining the
effects of violating standard procedureS,violations
produced by administering one help step per design.

Subjects

The subjects were eighth and ninth grade students
attending Mar Vista Jr. High School in Imperial Beach,
California. The experiment was designed to evaluate
the performance of intellectually and emotionally
average students. Ability level was determined by
scores obtained on the SCAT. The SCAT had been
administered to all students one year prior to the
study as part of the school district's evaluation and
placement program. The average ability group was
defined as those subjects obtaining a SCAT total
score which was within .60 of a standard deviation on
each side of the mean. This group includes approxi-
mately the middle 44% of the population, and
approximates the number of subjects falling into what
is usually considered the average IQ range, 90 to
109. In the Wechsler tests, an IQ range of 90 to 100
encompasses an area 24% below the mean, while the IQ
range of 100 to 109 encompasses an area 22% above the
mean.

The means and standard deviations of the SCAT
total scores were obtained separately for eighth and
ninth graders. For the eighth graders the mean was
269, with a standard deviation of 9.70; for the ninth
graders the mean was 273, with a standard deviation
of 10.30.

In order to obtain a sample which had minimal
adjustment and learning difficulties, students were
eliminated from the sample when they fell into any of
the following categories: (a) culturally handicapped
which includes students scoring in the upper half of
the bottom quartile on the reading test of the
Sequential Tests of Educational Progress (STEP);

(b) educationally handicapped which is determined on
the basis of STEP reading scores, individual psycho-
logical tests, and teacher ratings (generally refers
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to emotional disorders); (c) learning disability which
is determined on the basis of STEP reading scores, and
concentrates on those students for whom, it is felt,
special classes would be most beneficial. Students
falling into two other groups were also eliminated from
the samples: (a) non-native borng and (b) those who
had been previously administered the WISC or WB. The
school provided lists of students who fell into any of
the above five categories; Table 1 shows these students
in the category "eliminated: special programs."

Table 1 presents a breakdown of how the subjects
were obtained for Experiment 1. Initially 320 sub-
jects had SCAT total scores within .60 of a standard
deviation on each side of the mean. It was necessary
to eliminate 150 subjects from the initial sample for
the various reasons shown in Table 1. The subjects
eliminated because of improper administration included
33 subjects who were tested incorrectly as a result of
one examiner's misunderstanding of the instructions.
The remaining 20 subjects in this category were elimi-
nated due to various errors in administration made by
all of the examiners.

There were 54 subjects who did not need any help;
they were able to arrange every block design correctly
on the first administration. These subjects were
eliminated from both the experimental and control
conditions. Their perfect performance did not permit
the testing of the hypotheses.

Table 1
Sample for Experiment 1

Male Female 4
Selection of sample Grade
8th 9th 8th 9th Total

Originally selected 93 77 81 69 320
Eliminated: special

programs 15 16 6 6 43
Eliminated: improper

administration 31 2 16 4 53
Eliminated: did not

need help 12 23 5 14 54
Sample for statistical

analyses 35 36 54 45 170
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Examiners

Three graduate students, two male and one female,
attending San Diego State College, served as the
examiners. The three examiners were majoring in
psychology, had completed graduate work in intelli-
gence testing, and were working toward their master's
degree. When the experiment was initiated only one
examiner served in the study, but it soon became evi-
dent that additional examiners would be needed. After
the first examiner had tested approximately one-
quarter of the subjects, the other two examiners were
employed. Since the first examiner participated during
the entire study, he tested several more subjects than
the other two examiners.

The examiners obtained the names of their sub-
jects by taking approximately six record forms for
each day's testing from the top of a pile containing
all of the record forms. While this procedure was not
predesigned to ensure random assignment of the sub-
jects to the examiners, the record forms were arranged
in a randomized order. Each examiner tested both
experimental and control subjects.

Procedure

Five groups (conditions) were employed to evalu-
ate the effects of different BD help steps; four
groups received different patterns of help steps, and
the fifth was the control group. The four help
steps administered to the respective groups were
(a) presenting the first row, (b) presenting the last
row, (c) presenting the first column, and (d) present-
ing the last column. The arrangement of the blocks
for each of the help-step conditions is shown in
Figure 1.
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Examiner Examiner Examiner Examiner

N
Subject Subject Subject Subject
First row Last row First column Last column

Fig. 1. Arrangements of blocks for each help-
step condition for nine block designs. The X in the
diagram indicates the blocks arranged for the subject.
For the four block and sixteen block designs the
corresponding rows or columns were used.

The subjects were assigned separately by sex to
one of the five conditions. Because the WB does not take
age into consideration when raw scores are converted
to standard scores, the sample was divided into three-
month-age intervals. Using a table of random
permutations of nine, each subject within a three-
month-age interval group was randomly assigned to one
of the five conditions. The order of presentation of
WISC and WB was counterbalanced by assigning odd
numbered subjects to the WB-WISC order, and even
numbered subjects to the WISC~WB order.

Each subject received two administrations.
During the first administration the subjects in the
experimental groups received the help steps, while
the subjects in the control group were administered
the BD subtest in the standard manner. During the
second administration- the alternate form of the sub-
test was administered, and no help steps were
administered to any of the groups.

Wechsler's (1944, 1949) discontinuance criteria
were used during both the first and second administra-
tions: +three consecutive failures on the WB BD, and
two consecutive failures on the WISC BD. An item was
considered failed when the subject could not complete
the item correctly when it was first administered;
passing the item after the help step was administered
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was still considered a failure for discontinuance
purposes.

The subjects were tested individually in rooms
provided by the school. The examiner introduced him-
self to the subject by saying: "Hello, I am Mr.
(MisS)eewss I am going to give you a short test in
order to compare your present results with previous test
scores. Your score today, however, will not be
recorded on your school records and will not affect
your grades in any way. We would like you to do the
best you can. Do you have any questions?" The
introduction was designed to help diminish the child's
anxieties. After the testing was completed the examiner
said: "Thank you for cooperating. 1I'd like to remind
yvou that your score does not affect your grades, and it
isn't reported on your school records. We are inter-
ested only in finding out more information about our
tests. We are testing many students at the school,
and you were selected by a method something like
having your name pulled out of a hat."l}

The following instructions were read to a sub-
ject when a help step was administered: "I'm going to
put together some of the blocks. I will make the bot-
tom row (or top row, left column, right column,
depending upon the condition to which the subject was
assigned). Now you go ahead and finish it. Look at
the picture and make one just like it. Tell me when
you are finished."

LThe principal of the school reguested, in order
to avoid unpleasant reactions from parents, that the
students not be informed that they were participating
in a research project. Despite the examiner's efforts
to avoid generating anxiety, some students complained
to their parents about their participation in the pro-
ject. When the parents called the school they were
usually told that the test was part of a research pro-
ject, and that it was harmless to their children. This
explanation was accepted by the parents, but it is not
known whether other students at the school subsequently
learned that the test was part of a research project.
Few calls were received by the school after the first
few weeks of the project.
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Appendixes A and B contain copies of the
recording forms used in the experiment. Two forms
were used, one form for the WISC~-WB order, and one for
the WB-WISC order. The recording forms were based
upon the WISC and WB recording forms and were modified
to provide space for recording the performance under
the help-step conditions. Copies of the forms used
for recording incorrect designs appear in Appendixes
C and D. Separate forms were used for the WISC and
WB. Incorrect design arrangements were recorded
during the first and second administrations for those
designs failed before help steps were administered.

Grades

Two sets of grades, by academic subject area,
were obtained for each subiject: (a) one set from June
of 1966, and (b) one set from January of 1967. Mathe-
matics, Social Studies, and English grades were
available for all subjects for both time periods. The
Social Studies grade for eighth graders consisted of
Geography for June 1966 when the subjects were in the
seventh grade, and U. S. History for January 1967 when
they were in the eighth grade. The Social Studies
grade for ninth graders consisted of U. S. History for
June 1966 when the subjects were in the eighth grade,
and History of Western Civilization for January 1967
when they were in the ninth grade. Grades were also
recorded for elective subject areas: Science, Spanish,
Arts and Crafts, Homemaking, Shop, and Typing.

The grade point average (GPA) was determined by
using all the grades obtained by the student during
the semester. The subjects were tested during a two
month period from the last week in January 1967 through
the last week in March 1967. Thus the June 1966 grades
represent those obtained at least six months prior to
the experiment, while the January 1967 grades represent
those obtained close to the time of the experiment.
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3. Experiment l--Resultsl’ 2

The effectiveness of the four BD cues was evalu-
ated by a three factor analysis of variance design with
repeated measures on one factor. The two independent
factors were examiner and condition, while the repeated
factor was the administration (first and second).

Table 2 presents the means of the BD scores for each
examiner, condition, and administration. A summary of
the analysis of variance appears in Table 3. The results
indicate that the subjects achieved significantly higher
scores on the second administration than on the first
administration. The four different cues did not differ
among themselves in affecting the subjects' performance
on either the initial or second administration. The
experimental groups, i.e., those receiving help, did not
perform in a significantly different manner from the
control group. The three examiners obtained similar BD
scores from their subjects on both administrations.

The four hypotheses are supported by the results
presented in Table 3. The results show that violating
standard procedures by administering help during the
first administration had no effect on scores obtained
on either the first or second administration; that the
various cues (help steps) had no significant differen-
tial effect on test performance; and that different
examiners obtained similar scores.

A three factor analysis of variance was employed
to evaluate whether the BD scores differed as a function
of sex and condition (two independent factors) and admin-
istration (a repeated factor). The means for these
factors appear in Table 4, and the results of the analy-
sis of variance appear in Table 5. Only the administration
factor was significant: the second administration
resulted in higher scores than the first administration.

lAppendix E, Table 44, contains the raw data for all
the variables of Experiment 1.

2All of the analyses of variance in Experiment 1
employed the unweighted means analysis procedure because
of unequal cell frequencies.
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Table 3

Analysis of Variance of Block Design Scores for

Examiners, Conditions, and Administrations

Source df MS, | F

Between Subjects

Examiners (&) 2 28.19 2.62

Conditions (B) 4 14.51 1.35

A XB 8 3.43 «32

Error (between) 155 10.75 1.00

Within Subjects

Administrations (C) 1 174.66 55.05%

A XC 2 3.96 1.25

B XC 4 1.31 .41

AXBXC 8 2.60 .82
-~ Error (within) 155 3.17 1.00

I
*p < .001.
36
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Table 5

Analysis of Variance of Block Design Scores for

Conditions,

Source
Between Subjects

Conditions (A)
Sex (B)

A XB

Error (between)

Within Subjects

Administrations (C)
A XC

B X C

A XBXZC

Error (within)

*E < ,001.

Sex, and Administrations

af

oS

oY S SN
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MS

11.
29.
.90
.56

8
10

199

W=

00
04

.90
.89
.54
.99
.14

63

F

.04
.75
.84
.00

.55%
.60
.49
.95
.00
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The remaining results indicate that the sexes performed
in a similar manner, and that the five conditions
resulted in similar scores. The latter finding and the
finding of a significant difference between administra-
tions corroborate the findings reported in Table 3.

The experiment was designed so that the WB and WISC

BD subtests were administered in a counterbalanced order.
A two factor analysis of variance design was used to
investigate whether the two BD forms differed as a func-
tion of the order in which they were administered. The
nonrepeated factor was the condition by test form order
of administration. This factor has ten levels consist-
ing of the two test form orders within each of the five
conditions. The repeated factor was the administration
(first and second). The means for these factors appear
in Table 6, and the results of the analysis of variance are
shown in Table 7. The condition by test form order factor
was not significant, while the administration factor was sig-
nificant. These results indicate that there were no signifi-
cant differences among the scores obtained as a function of

A the help conditions and order of administration of the

” WISC or WB. A Schefféd test was used to evaluate whether
the WISC and WB total means differed. The result was
not significant (t = .70, df = 160, p > .05). Thus the
two BD test forms produced similar scores.

The examiner effect was also investigated (see
Table 3 for an evaluation of the examiner variable with
respect to BD scores) by evaluating *he number of help
items each examiner administered in the experimental
groups for each test form order and for each experimental
condition. A three factor analysis of variance was
employed. Table 8 presents the mean number of help items
for each examiner, and Table 9 presents the results of
the analysis of variance. None of the factors were
significant. Thus,; the examiners, test form orders, and
experimental conditions elicited a similar number of help
items. The mean number of help items was 1.85.

The WISC and WB use different age intervals for
obtaining the IQ. The WISC uses three month age inter-
vals throughout the scale, as does the WB until year
14-6; from 1l4-6 to 15 the WB employs a six month inter-
val, and then a 12 month interval for the ages 15 and
1l6. The construction of the norms is also different.
The WISC employs standard scores separately for each age
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Table 7

Analysis of Variance for Block Design Scores for
Condition by Test Form Orders and Administrations

source af qgi F

Between Subjects

Condition by test
form orders (A)
Error (between)

Within Subjects

Administrations (B) 212.18
AXB 2.58
Error (within) 3.12

*p < .001.
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Table 9

Analysis of Variance of Help'Items for Test
Form Orders, Examiners, and Conditions

Source g; MS F
Between Subjects -
Test form orders (A) 1 .04 .06
Examiners (B) 2 .06 .10
Conditions (C) 3 1.13 1.74
A X B 2 .36 .56
A X C 3 .33 .51
BXC 6 .60 .93
AXBXZC 6 .65 1.01
Error (between) 113 .65 1.00
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interval, while the WB uses one set of standard scores
throughout the entire age range. While the original
subject population was randomly assigned to conditions
by three month age intervals, a number of subjects were
lost from the final sample because of the various
reasons presented in Table 1. Therefore a two factor
analysis of variance was employed to evaluate whether
the ages of the subjects differed within each sex and
within each condition by test form order of administra-
tion. Table 10 presents the mean ages, and Table 1l
summarizes the results of the analysis of variance.

The results indicate that the subjects' ages were
similar in the ten condition by test form orders of
administration. The male group, however, was signi-
ficantly older than the female group by 1.29 months.
The results indicate that the randomization procedures
designed to have similar ages in each condition and
test form order were effective.

The ability level of the subjects as measured by
the SCAT in the five conditions was evaluated by two
separate three way analyses of variance, each having
the SCAT scales, Verbal (V) and Quantitative (Q), as
the repeated measure. In the first analysis, examiner
and condition were used as the independent measures.
Table 12 presents the mean SCAT scores, and Table 13
shows the results of the analysis of variance. The
condition factor was not significant; thus, the sub-
jects in the five conditions did not differ in their
ability level. The examiner and SCAT scale factors
were significant. A Newman-Keuls test was used to
decermine the significant differences among the three
examiner means. The results indicated that the sub-
jects tested by examiner 1 had a significantly lower
SCAT mean than those tested by examiners 2 and 3.

The significant SCAT scale factor indicates that the
subjects had a higher Q than V scale.

The second analysis of variance of SCAT scores
used sex as a factor instead of examiner. The means
are presented in Table 14, and the results of the
analysis of variance appear in Table 15. Neither the
condition factor nor the sex factor were significant.
The significant SCAT scale factor again indicates that
the SCAT Q scale was higher than the SCAT V scale.

The relationship among the variables employed in
Experiment 1 was evaluated by product moment

44




(L8 = N) (€8 = N) (ST = N) (9T = N) (T2 = N) (LTI = N)
YL TLT 2V TLT GE*LI9T €2°€LT 00°CLT $9°69T 12301

(TS = N) (87 = N) (0T = N) (0T = N) (2T = N} (6 = N)
8L°0LT 0L°0LT 0L°89T 0€°€LT L9°TLT 8L°L9T  oTewaI

(9¢ = N) (S€ = N) (s = N) (9 = N) (6 = N) (8 = N)

0L°CLT ST°¥LT 00°99T LI°€ELT €€°CZLT  0G°TLT STBH
ISITA ISITA ISITA 1SITA ISITJ ISITI
aM DSIM aM DSIM am DSIM
TB30L o7 od

(6T = N) (ST = N) (ST = N) (6T = N) (LT = N) (9T = N)
0S°¥LT 76 VLT 69°CLT 9L°CLT LT°2LT PGS TILT Te30%

(IT = N) (6 = N) (6 = N) (IT = N) (6 = N) (6 =N)
00°CLT 9G° " TLT 22°89T1 F9°CLT €ECLT 2C°L9T oTRWSJ

(8 = N) (9 = N) (9 = N) (8 =N) (8 =N) (L =N

00°LLT €E€°8LT LT LLT 88°TLT 00°TLT 98°GLT OTeN
ISITI ISITI ISITI 3SITI ISITI ISITI oS
aM OSIM aM OSIM aM OSIM |
d1 qd O

X9S pu®e SISPIO WIOoJ 3IS9L Aq UOTITPUO) IOJF SYJUOW UT Ssby uesy

0T STd®L

45




VPRI

Table 11

Analysis of Variance of Age for Condition
by Test Form Orders and Sex

Source af MS F
Between Subjects

Condition by test

form orders (A) 9 80.66 1.30
Sex (B) 1 291.03 4,70%
A XB 9 82.47 1.33
Error (between) 150 61.89 1.00
*p < .05,
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Table 13

Analysis of Variance of SCAT Scores for
Examiners, Conditions, and SCAT Scales

Source af MS F
Between Subjects

Examiners (A) 2 839.49 17.14*
Conditions (B) 4 35.64 .73

AXB 8 34.31 .70

Error (between) 155 48 .97 1.00

Within Subjects

SCAT Scales (C) 1l 2711.98 47.59%
AXC 2 6.79 .12

B XC 4 28.86 .51

AXBXC 8 46.32 .81

Error (within) 155 56.99 1.00

*p < .001.
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Table 15

Analysis of Variance of SCAT Scores for
Conditions, Sex, and SCAT Scales

Source §£ @g_ P
Between Subjents
Conditions (A) 4 44.90 .76
Sex (B) 1 101.24 1.72
A XB 4 87.76 1.49
Error (between) 160 58.95 1.00
Within Subjects
SCAT Scales (C) 1 3086.06 54,03%
A XC 4 57 .56 1.01
B X C 1l 39.19 .69
A XBXC 4 25.31 .44
Error (within) 160 57.12 1.00
*ro< .001.
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correlations. Table 163"4presents the intercorrela-
tions among the 7ariables common to all subjects. These
variables include the three ED scores (first, secoad, and
total), SCAT scores, GPAs, core subject area grades
(English, Mathematics, and Social studies), and age. The
core subject areas are areas required of all the students.
of the 170 subjects who participated in the study, 19 are
not remresented in Table 16 because their records were
incomplete.

All correlations using the SCAT Q, V, and total
scores were corrected for curtailed range using the for-
mula presented in McNemar (1962, p. 1l44). The correction
procedure was used because the subject population was
restricted in their SCAT scores, i.e., they were initially
selected only if their SCAT total score was within .60 of
a standard deviation from the mean of their class. The
entire eighth grade and ninth grade student body at Mar
Vista Junior High School was used to obtain the standard
deviation of the uncurtailed group. Because the standard
deviations were very similar for the eighth and ninth
grade classes, an average standaxrd deviation, taking into
Jccount the number of subjects in each grade in the experi-
ment, was obtained to represent the uncurtailed sample for
each SCAT scale and for the SCAT total score. All the
correlations appearing in Tables 16 and 17 which employ
the SCAT scores are corrected for restricted range of
talent. The SCAT means and standard deviations, however,
in Tables 16 and 17 are those of the subjects participat-
ing in the study.

Table 16 indicates that the three BD scores are
highly significantly intercorrelated, and that there are
a number of significant correlations between BD scores

-

3rhe following abbreviations, not previously indi-
cated, are used in Tables 16 and 17: Admin. 1 = the
first administration; Admin. 2 = the gsecond administra-
tion; Total BD = the sum of the first and second

administration scores; G.P.A. = grade point average;
Math. = Mathematics; Soc. St. = Social Studies; A. & C. =
Arts and Crafts; Hmkng. = Homemaking.

4Correlations appearing in the tables of Experi-
ment 1 are with the decimal point removed.
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B; Table 17

Correlations of Other Subject Areas With Variables

Common to All Groups in Experiment 1

1
2

English 6/66

BD Admin.
BD Admin.
Yo uno oo BEnglish 1/67

SCAT (T)

Science 6/66 -10 13 01 -06 01 -09 59
Science 1/67 02 07 05 13 48 54 39 67 24
Spanish 6/66 =06 -05 -06 =11 26 16 78 54 55
Spanish 1/67 ~16 -08 -~14 16 32 38 60 77 43
A. & C. 6/66 04 17 11 14-11 -02 36 23 04
A. & C. 1/67 22 22 22 89 32 82 35 69 11
Hmkng. 6/66 35 38 39 19 49 74 82 28 54
Hmkng. 1/67 06 07 07 38 08 58 12 60 07

L300 NEYN Math. 6/66

Shop 6/66 37 10 29 ~-32 44 09 46 24 35 10
Shop 1/67 34 15 28 41 24 51 33 68 18 37
Typing 1/67 =08 07 00 18-30 -15 07 65 26 14
Help Items -65 -50 ~64 -22~L0 ~32 01 10 11 08-03
(r (Table 17 continued next page)
54




Table 17--Continued

o ©
~N O\ 8
o o]
. EE
~ 4P Ot
— v un o
SN e e = H
5 86 o & a il
= n Y =l n = ,05.
Science 6/66 -09 42 21 -11 1.94 .80 50 23
Science 1/67 45 36 52 26 1.71 .76 84 18
Spanisi: 6/66 43 48 32 -06 2.41 1.19 098 17
Spanish 1/67 34 46 48 19 2.25 1.11 095 17
A. & C. 6/G6 22 -03 21 27 2.60 .92 35 28
A. & C. 1/67 48 34 36 =21 1.93 .89 15 41
Hmkng. 6/66 30 51 30 19 3.00 1.00 29 30
Hmkng. 1/67 37 06 19 -07 2.°20 1.02 52 23
Shop 6/66 le 32 24 -18 2.44 .73 18 40
Shop 1/67 30 29 29 -03 2.48 .76 44 25
Typing 1/67 08 04 17 20 1.96 1.04 26 33
Help Items 02 03 10 -02 1.85 .80 120 15
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and the other variables. The BD scores are significantly
positively related to the three SCAT scores with the
exception of the correlation between the BD scores
obtained on the second administration and the SCAT Q
scale. The SCAT total score has the highest correlations
with BD performance. BD scores on the first administra-
tion do not significantly correlate with any grades or
with the GPA. BD scores on the second administration,
however, correlate significantly negatively with English
1/67 grades and positively with Mathematics 1/67 grades.
The total BD score is significantly negatively related

to English 1/67 grades and positively related to Mathe-
matics 6/66 grades. The results indicate that the
relationship between BD and grades obtained in the core
courses is very low, and those correlations which reach
significance are all below .15. Thus BD performance is
not a good predictor of academic grades using the
restricted sample of the present study.

The relationship between SCAT scales and core sub-
ject area grades is very strong. The SCAT V score
correlates significantly with GPA 1/67, English 1/67,
both Mathematics grades, Social Studies 1/67, and age.
However, the SCAT V score does not correlate signi-
ficantly with the SCAT Q score. The SCAT Q score is
significantly related to both GPAs, English 6/66, both
Mathematics grades, Social Studies 1/67, and age;
however, it is significantly negatively related to
English 1/67. The SCAT total score is significantly
related to both Mathematics grades, to both Social
Studies grades, to both GPAs, and to age.

The correlations among the core subject area
grades, and between GPA and grades are very high; all
are significant. The lowest significant correlations
are found between English and Mathematics grades. The
highly significant correlations between GPA and the
grades obtained in the same semester as the GPA are
somewhat of an artifact because the grades are part of
the GPA.

Age is significantly negatively related to Social
Studies 6/66 and GPA 6/66, and significantly positively
related to the three SCAT scores. Age is not signi-
ficantly related to any other variables shown in
Table 16.
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Table 17 presents the correlations between subject
areas other than those presented in Table 16, usually
elective areas, and variables common to all subjects.
The correlations between help items and variables common
to all subjects also appear in Table 17. Only the
experimental group is represented in the correlations
involving help items. Elective subject areas were
included only if there were grades available for a
minimum of ten subjects.

The three BD scores are significantly related to
Homemaking 6/66 grades, while, in addition, the first
adninistration BD and total BD scores are significantly
related to Shop 1/67. There is, as expected, a strong
significant negative relationship between the number
of help items administered and BD scores.

SCAT scales, as shown in Table 17, are signi-
ficantly positively related to a number of elective
subject area grdes. The SCAT V score correlates sig-
nificantly with Arts and Crafts 1/67, Homemaking 1/67,
and Shop 1/67; the SCAT Q scale with Science 1/67, both
Spanish grades, Homemaking 6/66, and Shop 6/66; the
SCAT total scale with Science 1/67, Spanish 1/67, Arts
and Crafts 1/67, both Homemaking grades, and Shop 1/67.

i The SCAT V and SCAT total scale scores are also signi-
N ficantly negatively related to help items, while the
SCAT Q scale is not significantly related to help items.

The two GPAs significantly correlate with all of
the elective subject area grades with the exception of
the following: GPA 6/66.is not significantly corre-
lated with Arts and Crafts 1/67, Homemaking 1/67, and
Typing 1/67, while GPA 1/67 is not significantly corre-
lated with Science 6/66, Arts and Crafts 6/66, Homemaking
6/66, and Shop 6/66. When the nonsignificant corre-
lations occur, they are between the GPA of one semester
and the elective subject area grades of the other
semester,

There are many significant as well as nonsigni-
ficant correlations among the elective subject area
grades and core subject area grades. Science 6/66 sig-
nificantly correlates with English 6/66 and Social
Studies 6/66 grades. Science 1/67 significantly corre-
lates with both English, both Mathematics, and both
Social Studies grades. Spanish grades significantly
correlate with both English, both Mathematics, and both
Social Studies grades. Arts and Crafts 6/66 does not
significantly correlate with any of the core subject
area grades, while Arts and Crafts 1/67 significantly
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correlates with both Mathematics grades. Homemaking
6/66 significantly correlates with English 6/66, the
two Mathematics grades, and the two Social Studies
grades. Homemaking 1/67 significantly correlates with
English 1/67 and Mathematics 1/67. Shop 6/66 does not
significantly correlate with any of the three core sub-
ject area grades, while Shop 1/67 significantly corre-
lates with English 1/67, the two Mathematics grades, and
the two Social Studies grades. Typing does not signi-
ficantly correlate with any of the three core subject
area grades.

Help items are not significantly related to GPA
or to the three core subject area grades or to age.
Age significantly correlates with Science 1/67 and with
Spanish 1/67 grades.
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4. Experiment 2--Method

Experiment 2 was designed to measure the effects
of a series of help steps rather than only one help
step, and to evaluate two subtests, BD and PA.
Because the first column cue was found to be the most
effective in Experiment 1 (although not significant),
it was used as a basis for establishing the BD help
steps in Experiment 2.

Subjects

The subjects in Experiment 2 were similar, with
some slight exceptions, to those employed 1in Experi-
ment 1. Students from two junior high schools were
used. The subjects attending Mar Vista Junior High
School were in the seventh grade, while in Experi-
ment 1 they were in the eighth and ninth grades,. The
subjects from National City Junior High School were in
seventh and eighth grades. As in Experiment 1, the
SCAT was used as the measure of intellectual ability,
and similar procedures for selecting average ability
students were used, namely, those falling within .60
of a standard deviation on either side of the mean.
None of the subjects participating in Experiment 1
participated in Experiment 2.

The means and standard deviations of the SCAT
scores were obtained separately fnr seventh and
eighth graders at each school. For the seventh
graiders at National City the mean was 268, with a
standard deviation of 10.20; for the eighth graders
at National City the mean was 264, with a standard
dzviation of 10.30; and for seventh graders at Mar
Vista the mean was 268, with a standard deviation
of 9.50.

The five categories used to eliminate students
from the Mar Vista sample in Experiment 1 were again
used. However, the National City school used
slightly different categories than the ones employed
at Mar Vista. These were (a) educationall; handi-
capped, and (b) students in special classes for
those with English as a second language. Non-native
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born and those who had previously been administered
the WISC or WB were also eliminated from the
National City sample.

The schools provided lists of students falling
into the above categories; Table 18 shows these
students in the category "eliminated: special
programs."

Table 18 presents a breakdown of how the sub-
jects were obtained for Experiment 2. Initially 252
subjects had SCAT scores within .60 of a standard
deviation on each side of the mean. It was neces-
sary to eliminate 106 subjects from the initial
sample for the various reasons shown in Table 18
Five subjects were eliminated because of improper
administration. There were 49 subjects who did not
need help on either the BD or PA subtests; that 1is,
they were able to solve every problem correctly on
the first administration of either subtest. These
subjects were eliminated from both the experimental
and control conditions. Their, perfect performance
on either subtest did no:t permit the testing of the
hypotheses because an experimental design was used
which called for a repeated ineasures analysis of
variance procedure.

Table 18

Sample for Experiment 2

Male Female
Selection of sample Grade
7th 8th 7th 8th Total

Originally selected 111 15 110 16 252
Eliminated: special

programs 10 0 11 0 21
Eliminated: improper

administration 1 1 3 0 5
Eliminated: did not

need help 25 3 15 6 49
Eliminated: additional

testing facilities

not available 15 0 16 0 31
Sample for statistical

analyses 60 11 65 10 146

60




Near the end of the school term it became neces-
sary to replace 31 Mar Vista Junior High School
subjects with 31 eighth graders from National City
Junior High School. Mar Vista did not have facilities
to permit the four examirers to test simultaneously.
The 31 Mar Vista subjects were eliminated randomly
from those remaining in the original sample, while the
31 National City eighth grade subjects were selected
randomly from a total of 108 eligible subjects. In
Table 18 only the 31 subjects tested from National
City appear; the 108 do not appear.

Examiners

Four graduate students, three male and one
female, attending San Diego State College, served as
examiners. All four were majoring in psychology, had
completed graduate work in intelligence testing, and
were working toward their master's degree. Three of
the four examiners participated in Experiment 1. They
began testing subjects for Experiment 2 at the same
time. About half way through Experiment 2, the fourth
examiner was employed. The examiners obtained the
names of their subjects in exactly the same manner as
described in Experiment 1.

Procedure

The BD and PA subtests from the WISC and WB were
administered, and each subject received two adminis-
trations. During the first administration the
experimental groups received help steps, while the
control groups were administered the two Subtests in
the standard manner. During the second administra-
tion the alternate form of the test was administered,
and no help steps were administered to either of the
groups.

The subjects were divided into control and
experimental groups. Four counterbalanced orders,
shown in Table 19, waere used to administer the
two subtests. The subjects were assigned to one of
the four counterbalanced orders and to either the
experimental or control group. Eight conditions were
therefore available.




Table 19

Counterbalanced Orders

Order Administration 1
1 BD (WISC) followed by PA (WISC)
2 PA (WB) followed by BD (WB)
3 BD (WB) followed by PA (WB)
4 PA (WISC) followed by BD (WISC)

Administration 2

BD (WB) followed by PA (WB)
PA (WISC) followed by BD (WISC)
BD (WISC) followed by PA (WISC)
PA (WB) followed by BD (WB)

& W

When experimental subjects failed to complete
items correctly, they received a series of specific,
graduated help steps designed to facili*ate successful
completion of the items. Three help steps were
designed for each subtest. For the BD subtest, the
help steps were as follows: Step 1. The subject
received 50% additional time beyond the time stated in
the manual for completion of the design. Step 2.

The examiner arranged the first column of blocks.

Step 3. The examiner arranged the first column plus
an additional number of blocks. The number of blocks
arranged was as follows: Three of the four blocks

for a four block design, six of nine blocks for a nine
block design, and 12 of 16 blocks for a 16 block
design. Figure 2 shows the arrangements cf blocks
for the third help step.

- Examiner Examiner - Examiner
—
Subject Subject Subject
Four block Jdine block - Sixteen block

Fig. 2. Arrangement of blocks for help-step 3.
The X in the diagram indicates the blocks arranged
for the subject.
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For the PA subtest the help steps were as fol-
lows: Step 1. The subjects received 50% additional
time beyond the time stated in the manual for
completion of the item. Step 2. The examiner
arranged a specified number of cards. When the series
contained three or four cards, the examiner arranged
the first card. When the series contained five cards,
the examiner arranged the first and second cards, and
when the series contained six cards, the examiner
arranged the first, second, and third cards. Step 3.
The examiner arranged a greater number of cards th than
in Step 2, with the exception of the series containing
three cards. For a three card series, the number of
cards arranged by the examiner was the same as in
Step 2, because if two cards were arrahged in a three
card serles, only one card would remain for the sub-
ject to arrange. When the series contained four
cards, the examiner arranged the first and second
cards. When the series contained five cards, the
examiner arranged the first, second, and third cards.
When the series contained six cards, the examiner
arranged the first, second, third, and fourth cards.
Table 20 shows the number of cards arranged by the
examiner for help steps two and three, the card
numbers arranged by the examiner, and the order of
the cards remaining after the help step had been set
up. The order of the remaining cards was altered from
the standard order on some items, because the remain-
ing card order would solve the problem.

If the subject successfully completed the item
after the first help step, the examiner presented the
next item, If the subject was unable to complete the
item after the first help step, the second help step
was administered. If the subject was still unable to
complete the item correctly, the third help step was
administered,

Wechsler's (1944, 1949) discontinuance criteria
were used during both the first and second adminis-
trations: Three consecutive failures on the WB BD,
two consecutive failures on the WISC BD, no discon-
tinuance on the WB PA, and two consecutive failures
on the WISC PA.

Appendixes ¥, G, H, and I contain copies of the
recording forms used in Experlment 2. Separate forms were
used for each of the four subtests. The forms were
arranged into four different orders corresponding to
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Table 20--Continued
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the four counterbalanced orders. The recording forms
were based upon the WISC and WB recording forms, and
were modified to provide space for recording perfor-
mance under the help-step condition. Appendixes J
and K contain copies of the forms used for recording
incorrect designs on the BD subtests. Incorrect
design arrangements were recorded during the first
and second administrations for all designs failed.

Each subject was tested individually in rooms
provided by the schools. The examiner introduced him-
self to the subject with the following statement:
"Hello, I am Mr. (Miss).... We are testing many
students at the school and you were selected by a
method something like having your name drawn out of
a hat. We will be working on a number of things.

Your scores will not be recorded on your school records
and they will not affect your grades in any way. We
would like you to do the best you can. Do you have

any questions?" After the test was completed the
examiner said: "Thank you for cooperating. Your
performance was very good. No one is expected to

get all the problems correct. The tests are new and
we are just trying to learn how people perform on them.
Thank you again for cooperating." These statements
were designed to help diminish the child's anxieties.

Bach examiner was provided with a specially pre-
pared booklet containing instructions from the WB and
WISC manuals, and instructions for administering the
help steps. The specific instructions were as
follows:

"Instructions for Picture Arrangement

Read instructions from manual. Discontinue after
two consecutive failures on WISC, while on WB there is
no discontinuance during the standard administration.
A correct order is any one which receives credit. If
the subject is in the Experimental group proceed as
follows:

Administer Help-Step 1 as follows:

(a) If the subject is still working on the arrange-
ment and time is up, say: 'Stop. The order of your
pictures is not right. But I'm going to give you some
more time to arrange them in their right order. Tell
me when you are finished.'
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Record performance; give 50% additional time. Pick up
cards to record the arrangement; then present cards in
the same arrangement to the subject as he had arranged
them. (b) If the subject finishes the arrangement
incorrectly before time is up, record time and arrange-
ment and say: 'The order of your pictures is not
right. But I'm going to give you some more time to
arrange them in their right order. Tell me when you
are finished.” Give 50% additional time. Pick up
cards to record the arrangement; then present cards in
the same arrangement to the subject as he had arranged
them. (c) If the subject stops werking before the
standard time limit is up, say: 'Please keep working
until I tell you to stop.' Then, if the design 1s
incorrect, go to either part (a) or part (b) above,
depending on the type of failure, and give those
instructions.

Note: If the subject has a correct arrangement
as a result of Help-Step 1 go to the next item unless
subtest is to be discontinued. If the subject fails
after Help-Step 1, proceed to Help-Step 2.

Help-Step 2

Say: 'The order of your pictures is not right. I'm
going to arrange the ... picture(s). Now, I want you
to arrange them in their right order so as to make a
sensible story. Tell me when you are finished.'
Arrange the appropriate number of cards. Allow the
time limit in the standard presentation. The word
first will be used in the directions when the examiner
arranges the first card; the words first and second
will be used when the examiner arranges two cards; and
the words first, second, and third will be used when
the examiner arranges three cards. In arranging the
cards, the correct one(s) should be placed close tr
the subject while the remaining cards which are to be
arranged should be placed above the correct onea(s) and
the placement should begin one card-space after the
last correct one.

Note: If the subject finishes the arrangement
incorrectly before time is up, record time and arrange-
ment and proceed to Help-Step 3. If the subject stops
working before the standard time is up, say: 'Please
keep working until I tell you to stop.' Then if the
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subject completes arrangement successfully go to next
item unless subtest is to be discontinued; 1if unsuc-
cessful, go to Help-Step 3.

Help-Step 3.

say: 'The order of your pictures is still not right.
So I'm going to arrange some more of the pictures. I
will arrange the ... picture(s). Now I want you to -
arrange them in their right order so as to make a
sensible story. Tell me when you are finished.'
Arrange the appropriate number of cards. Allcw time
limit in standard presentation.

The words first, second, third, and fourth will
be used when the examiner arranges four cards.

In arranging the cards, the correct one (s) should
be placed close to the subject, while the remaining
cards which are to be arranged should be placed above
the correct one(s) and the placement should begin one
card space after the last correct one.

Proceed to next arrangement regardless of whether
the subject is successful or not successful unless
subtest is to be discontinued.

Tnstructions for Block Design

Read instructions from manual. Discontinue after
two failures on WISC, three failures on WB during the
standard administration.

If the subject is in experimental group proceed
as follows:

Administer He;EfSteE.i as follows:

(a) If the subject is still working on the design and
ime is up, say: 'Stop. Your design is not like the
picture. But I'm going to give you some more time to
Finish it. Tell me when you are tinished.'’ Record
performance; give 50% additional time.

(b) If the subject finishes the design incorrectly
before time is up, record time and performance and
say: 'Your desigil is not like the picture. But I'm
going to gixg_zg% some more time to finish it. Tell
me when you are inished.' Give 50% additional time.
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(c) If the subject stops working before the standard
time limit is up, say: 'Please keep working until I
tell you to stop.' Then, if design is incorrect, go
to part (a) or part (b) above, depending on type of
failure, and give those instructions.

Note: If the subject completes Help-Step 1 suc-
cessfully go to next design unless subtest is to be
discontinued. If the subject fails after Help-Step 1,
proceed to Help-~Step 2.

Help-Step 2.

Say: ‘'Your design is not like the picture. So I'm
going to put together some of the blocks. I will make
the left column. Now you go ahead and finish it.

Look at the picture and make one just like it. Tell
me when you are finished.' Allow time limit in stan-
dard presentation. Construct only the left column
regardless of the number of blocks in the design.

Note: If the subject finishes the design incor-
rectly before time is up, record time and performance
and proceed to Help-Step 3. If the subject stops
working before the standard time is up, say: 'Please
keep working until I tell you to stop.' Then if the
subject completes design successfully go to next
design unless subtest is to be discontinued; if unsuc-
cessful, go to Help-Step 3.

Help-Step 3.

Say: 'Your design is still not like the picture. So
I'm going to put together some more of the blocks. I
will make the left column first, and will add some
more blocks. (For four block design substitute: and
will add one more block in place of and will add some
more blocks; the latter is to be used only with nine
and 16 block designs.) Now you go ahead and finish
it. Look at the picture and make one just Tike it.
Tell me when you are finished.' Allow time limit in
standard presentation.

Note:

(a) For four-block design construct the left cclumn
and top row.

(b) For nine-block design construct the left and
middle columns.
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(c) For sixteen-block design construct left, middle,
and next adjacent columns.

Proceed to next design regardless of whether the sub-
ject is successful or not successful unless subtest
is to be discontinued. If the subject stops working
before time is up, say: 'Please keep working until I
tell you to stop.'"

Grades

Two sets of grades, by academic subject area,
were obtained for each subject: (a) one set from
June of 1966, and (b) one set from January of 1967.
Mathematics, Social Studies, and English grades were
available for all subjects for both time periods.
The Social Studies grades included Geography and U. S.
History for seventh and eighth graders. The June 1966
grades for seventh graders reflect their performance
during the last semester of the sixth grade. For some
subjects these sixth-grade grades were based on a three
point scale, Superior, Average, Weak, as opposed to the
five point A, B, C, D, F scale used in the seventh and
eighth grades. 1In order to standardize the grading
systems it was decided, after a discussion with an
elementary school principal, to make the Superior grade
equivalent to a B, the Average grade equivalent to a C,
and the Weak grade equivalent to a D. Grades were also
recorded for elective subject areas: Science, Spanish,
Reading, Arts and Crafts, Handwriting, Spelling, Music,
Shop, Homemaking, and Typing.

The grade point average (GPA) was determined by
using all the grades obtained by the student during the
semester. The subjects were tested during a two and
one-half month period from the first week in April 1967
through the middle of June 1967. Thus the June 1966
grades represent those obtained at least eight months
prior to the experiment, while the January 1967 grades
represent those obtained approximately three months
prior to the experiment.
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5. Experiment 2--Results 1,2

The subtest scores were evaluated by a four factor
analysis of variance design using condition and sex as
the two independent factors, and administration and sub-
test as the two repeated factors. The means for these
factors appear in Table 21, and the results of the
analysis of variance are presented in Table 22. Th;ee
significant Fs were found which indicate the followilng:
(a) The experimental group achieved significantly
hIgher overall scores than the control group; thus the

help steps improved the subjects' performance. .(g) .
Higher scores were obtained on the second administration
than _on the first administration. (g)rHithE‘scores

Y aaniaiaiat o E ]

were obtained on the BD subtest than on the PA subtest.

(d) Because none of the interactions were significant,
the results also indicate that the experimental group
achieved significantly higher scores than the control
group on both the first and second administrations, and
that both the experimental and control groups obtained
significantly higher scores on the second administration
on both subtests.

The difference among the scores obtained by the
four examiners was evaluated by a four factor analysis
of variance design employing condition and examiner as
the two independent factors, and administration and
subtest as the two repeated factors. Table 23 ~resents
+he means for these factors, and Table 24 presents the
results of the analysis of variance. The sukjects
achieved higher overall scores on the second administra-

wAE s mST. X

tion than on the first administration, and BD scores
were higher than the PA scores. Because of the nonsig-
nificant subtest by administration factor, the BD scores
were significantly higher than the PA on both the first
and second administrations. The examiner factor was
not significant. While the results presented in

Table 22 show that the condition factor was significant,

Table 24 shows that the condition factor was not signi-
ficant.

lAppendix L, Table 45, contains the raw data for
the variables of Experiment 2.

2All of the analyses of variance in Experiment 2
cmployed the unweighted means analysis procedure because
of unequal cell frequencies.
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Table 22

Analysis of Variance of BD and PA Scores for Conditions,

Sex, Administraticns, and Subtests

Source df %ﬁ F

Between Subjects

Conditions (A) 1 92.03 6.40%

Sex (B) 1 17.31 1.20

A X B 1 22.25 1.54

Error (between) 142 14.37

Within Subjects

Subtests (C) 1 53.83 7.86%%

AXZC 1 11.48 1.67

BXC 1 24.98 3.64

AXBXC 1 2.32 .34

C X Subjects 142 6.84

Administrations (D) 1 284.26 62.01%*%*

A XD 1 3.44 .75

BXD 1 .04 0.00

AXBXD 1 .13 .02

D X Subjects 142 4.58

C XD 1 7.83 1.92
- AXCXD 1 .03 0.00

) BXCXD 1 2.34 .57

- AXBXCXD 1 1.96 .48

CD X Subijects 142 4,08

*p < .05.
**p < ,01.

**%%p < ,001.
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Table 24

Analysis of Variance of BD and PA Scores for Conditions,

Examiners, Administration:, and Subtests

Source df MS
Between Subjects

Conditions (A) 65.45
Examiners (B) 43.56
A X B 2.19
Error (between) 35.01

Within Subjects

=
w

56.31
13.82
10.29
.13
6.96
279.15
2.91
2.81
3.13
4.55
5.95
.02
.93
3.11
4,13

Subtests (C)
A X C

B X C

A XBXZC

C X Subjects
dministrations (D)

[
w
oo WwWWwWkHE

BB MMM XXX
[
w
OWWHRFOWWH

A
B
A
D
C
A
B
A
C

=
w

F

8.08%

1.98

1.47
.01

6l.24*%
.63
.6l
.68

1.43
0.00
.22
.75




- The experimental treatment was significant when
sex was employed as a factor in the analysis of variance
(see Table 22), but not when the examiner was used (see
Table 24). Possible reasons for the noncorroborating
results are as follows: First, Tables 22 and 24 show
that the between error term is lower in the analysis
using sex as a factor than in the analysis using examiner
as a factor. Second, the condition factor accounts for
a larger proportion of the variance when the sex factor
is used than when the examiner factor is used. Third,
the examiner factor accounts for a larger proportion of
the variance than does the sex factor in the respective
analyses. Thus, a more sensitive test of the condition
factor resulted when sex was employed as a factor than
when the examiner factor was used.

The hypotheses that violation of standard proce-
dures by administering help steps has no effect on
the scores obtained on either the first or second
administrations are not supported by the data of
Table 22. Thus help alters the BD and PA performance
on both the initial and repeated test. The hypothesis
is supported, however, which stated that the scores
obtained by different examiners do not differ.

) The effect of order of administration was evalu-
ated by a three factor analysis of variance design.
The eight condition by orders of administration was
the independent factor, and administration (first and
second) and subtest (BD and PA) were the repeated
factors. The eight levels of the independent factor
were the four orders of administration for the experi-
mental group plus the four orders of administration
for the control group. One administration order, for
example, was as follows: for the first administration,
WISC BD followed by WISC PA; for the second administra-
tion, WB BD followed by WB PA. The four orders of
administration are presented in Table 19. The means
for the factors are presented in Table 25, and the
analysis of variance is summarized in Table 26. The
condition by order factor was not significant. The
administration factor, subtest factor, and the condi-
tion by order by subtest interaction were significant.
The results again indicate that the subjects obtained
higher scores on the second than on the first adminis-
tration.

The significant interaction indicates that on
certain orders of administration the difference between
the PA and BD subtests was not significant; however,
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Table 26

Analysis of Variance of BD and PA Scores for Condition
by Orders, Administrations, and Subtests

Source af MS
Between Subjects

Condition by orders (A) 28.59
Error (between) 21.92

Within Subjects

7.
B X Subjects 6

Administrations (C)

Subtests (B) 56.
A X B

23.
3.
9

C X Subjects

.01.
.001.




overall, the subjects obtained higher scores on the BD
subtest than on the PA subtest. Individual mean com-
parisons were made between the PA and BD subtests for
each of the eight condition by orders. The means used
for the t tests were the total means for each subtest;
i.e., the mean of the first plus second administrations.
The results appear in Table 27. The significant inter-
action reflects the control subjects' significantly
higher BD than PA scores on the two orders having the
WB first, and the experimental group's higher BD than
PA scores on one order which had the WISC administered
first. The results of the individual mean comparisons
suggest that under standard administrative procedures
(i.e., results derived from the control group) there is
a greater disparity between the PA and BD subtest scores
when the WB is administered during the initial adminis-
tration and followed by the WISC in the repeated
administration than when the WISC is first administered
and followed by the WB. In the experimental group, a
significant difference between BD and PA &lso occurs
when the WB is administered first, as well as when the
WISC BD is administered first.

|

Two Scheffé tests were conducted to evaluate whether
the subtest means were similar for each form. The
average of the four WISC means (first and second adminis-
tration plus two orders) was compared to the average of
the four WB means separately for each subtest. Both
Scheffé tests were not significant (for BD, t = .67,
df = 138, p > .05; for PA, t = .11, df = 138, p > .05).
Thus the two test forms produced means which were not
significantly different.

The number of items on which help was administered
was evaluated in relation to the order of administration,
subtests, and examiners. Only the experimental group
was used in the analysis because the control group did
not receive help. Table 28 presents the means for the
factors, and Table 29 presents the summary of the analy-
sis of variance. A three factor design was used with
order and examiner as the two independent factors and
administration as the repeated factor. Three significant
Fs appear: the examiner factor, order factor, and
examiner by order interaction. The four examiner means
within each order were tested by use of the Newman-Keuls
procedure. The results indicate that there are no
significant differences among the four examiners' means
when the WISC BD or WB PA were administered first.
However, when the WB BD was administered first, examiner
4's mean was significantly higher than the three other
examiners' means; the means for examiners 1, 2, and 3,

79




Table 27

Individual Mean Subtest Comparisons Within Each

Condition by Order Administration

Cor.dition by order

Control WISC BD first
Control WB PA first
Control WB BD first
Control WISC PA first

Experimental WISC BD first
Experimental WB PA first
Experimental WB BD first
Experimental WISC PA first

as

30
34
28
38

40
42
28
36

t

«79
6.71%
3.06%*

.38

3.24%

6.15%

4.83%
«25

Note.--See Table 19 for a complete description

of the orders.
*E < .01.
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Table 29
Analysis of Variance of Help Items for

Examiners, Orders, and Subtests

Source df MS F
Between Subjects
Examiners (A) 3 1.40 2.98%
Orders (B) 3 1.79 3.82%
A X B 9 1.00 2.14%*
Error (between) 52 .47 1.00
Within Subjects
Subtests (C) 1 .04 .07
AXC 3 .99 1.74
B XC 3 .27 .48
AXBXC 9 .85 1.49
Errcr (within) 52 57 1.00
*p < .05.
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in contrast, were not significantly different from one
another. When the WISC PA was administered first, the
mean of examiner 1 was significantly lower than the means
of the other three examiners. The results indicate that
one of the four examiners gave help on more items than
the other three examiners in one order, and a different
examiner gave help on fewer items than the other three
examiners in another order.

A three factor analysis of variance design was used
to evaluate the number of help steps administered by the
examiners. Help steps differ from help items because
on any specific item up to three help steps could be
administered; thus the number of help steps can be the
same as or larger than the number of help items.

Table 30 presents the means for examiners, orders, and
subtests, and Table 31 presents the results of the analy-
sis of variance. Examiner and order were the two
independent factors, and subtest was the repeated factor.
None of the F tests reached significance. These results
indicate that the number of help steps was equally
distributed among the examiners, orders, and subtests.
The data in Tables 28 and 30 indicate that almost one
third more help steps were administered than help items.

Age differences in the eight condition by orders
of administration and in the sexes were evaluated by
use of a two-way factorial analysis of variance design.
The means for the factors appear in Table 32, and
Table 33 presents the results of the analysis of
variance. None of the Fs reached significance.

The ability level of the subjects, as determined by
SCAT scores, was evaluated by twa separate three-way
analyses of variance, and each had the SCAT scales
(V and Q) as the repeated measure. In the first analy-
sis, condition and examiner were used as the independent
factors. Table 34 presents the mean SCAT scores, and
Table 35 presents the results of the analysis of
variance, The condition factor was not significant;
thus, the subjects in the experimental and control
conditions had equal ability. The significant examiner
factor indicates that the ability level of the subjects
differed among the four examiners. A Newman-Keuls
analysis revealed that the subjects tested by examine: 2
had significantly lower ability than the subjects tested
by examiners 1 and 3, but not significantly lower than
examiner 4's subjects. The significant SCAT scale
factor indicates that the subjects achieved higher SCAT
Q than SCAT V scores.
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Table 31

Analysis of Variance of Help Steps for

Examiners, Orders, and Subtests

Source af MS
Between Subjects

Examiners (A) 6.85
Orders (B) 2.80
AXB 2.29
Error (between) 2.57

Within Subjects

Subtests (C) .21
A XC

B X C

AXBXZC

Error (within)




Table 32

Mean Ages in Months for Sex and

Condition by Orders
Male Female Total
Condition by order N Mean N Mean N Mean

Control WISC g 158.00 8 158.12 16 158.06
BD first

Control WB 161.00 10 159.90 18 160.45
PA first

Control WB 154.38 157.57 15 155.97
BD first

Control WISC 159.67 157.64 20 158.65
PA first

Experimental WISC 160.33 159.58 21 159.96
BD first

Experimental WB 12 159.83 158.80 22 159.32
PA first

Experimental WB 156.57 158.38 15 157.47
BD first

Experimental WISC 10 159.00 9 158.22 19 158.61

PA first
Note.--See Table 19 for a complete descrip-
tion of the orders.




Table 33

Analysis of Variance of Age for

Condition by Orders and Sex

Source af MS F
Between Subjects
Condition by orders (Aa) 7 36.14 .58
Sex (B) 1 .44 .01
AXB 7 13.30 .21
Error (between) 130 62.15
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Table 34

Mean SCAT Scores for Conditions,
Examiners, and SCAT Scales

'~ SCAT

88

Experi-

Scale Examiner Control N mental N Total
1 260.74 19 259.52 21 260.13
2 257.00 18 256.83 6 256.92
3 258.29 17 258.88 24 258.58
4 257.71 17 258.42 24 258.06
1 268.68 19 267.38 21 268.03
2 265.39 18 264.67 6 265.03
3 269.06 17 271.21 24 270.13
4 209.53 17 268.21 24 268.87
1 264.71 19 263.45 21 264.08
2 261.19 18 260.75 6 260.97
3 263.68 17 265.04 24 264.36
4 263.62 17 263.31 24 263.46

40
24
41
41

40
24
41
41

40
24
41
41




Table 35

Analysis of Variance of SCAT Scores for
Conditions, Examiners, and SCAT Scales

Source df MS F
Between Subjects

Conditions (A) 1 1.53 .04
Examiners (B) 3 145.70 3.78%
A XB 3 18.85 .49
Error (between) 138 38.59 1.00
Within Subjects
SCAT scales (C) 1 5625.72 114.91*%*
A X C 1 0.00 0.00
B X C 3 52,98 1.08
AXBXZC 3 8.66 .18
Error (within) 138 48.96 1.00
*n < ,05.
**% < .01.
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X
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The second analysis of variance of SCAT scores used
sex as a factor instead of examiner. The means are
presented in Table 36, and the results of the analysis
of variance appear in Table 37. Condition and sex were
not significant. The SCAT scale factor was again signi-~
ficant, and indicates that the SCAT Q scores were higher
than the SCAT V scores.

Intercorrelations among the variables common to all
subjects in Experiment 2 appear ir Table 38.3/4 All
correlations using the nine subtest scores in Table 38
are not "pure" measures pecause the total group is com-
posed of the experimental and control groups. Table 39
presents the intercorrelation matrix for the experi-
mental group, and Table 40 for the control group.

Table 41 presents the correlations between elective
subject areas and the variables common to all subjects
taking the elective areas for the combined control and
experimental groups. mables 42 and 43 present the same
variables as Table 41 separately for the experimental
and control subtests. Because of missing data, 26 sub-
jects were not included in the intercorrelation matrices.

As in Experiment 1, all correlations in the tables
using the SCAT scales and the SCAT total score are
corrected for restricted range of talent. The uncur-
tailed standard deviations were obtained for the entire
eighth grade Mar Vista Junior High School class and for
the seventh and eighth grade classes of National City
Junior High School. Since there was little difference
among the standard deviations for each SCAT scale and
for the SCAT total score in the grades and schools, an
average standard deviation was used for each SCAT scale
and SCAT total score to represent the uncurtailed
sample. The standard deviation used for each SCAT

3The following abbreviations and terms, not pre-
viously indicated, are used in Tables 38 through 43:
Total Admin. 1 = the sum of the BD and PA scores for the
first administration; Total Admin. 2 = the sum of the BD
and PA scores for the second administration; Total
Score = the sum of all subtest scores obtained on the
first and second administrations; Total BD = the sum of
the BD scores obtained on the first and second adminis~
trations; Total PA = the sum of the PA scores obtained
on the first and second administrations; Hdwg. =
Handwriting. See footnote 3, Part 3, for a description
of other abbreviations.

4Correlations appearing in the tables of Experiment 2
are with the decimal point removed.
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Table 37

D Analysis of Variance of SCAT Scores for
Conditions, 3ex, and SCAT Scales

Source df MS
Between Subjects

Conditions (A) 1 19.63
Sex (B) 1 11.27
A X B 1 13.81
Error (between) 142 40.36
Within Subjects

SCAT Scales (C) 1 6941.62
A XC 1 15.63
B XC 1 2.54
AXBXZC 1 22.90
Error (within) 142 48 .87
*p < 001,
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.49
.28
.34

142.03*%
.32
.05
.47
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scale and the SCAT total score was a weighted average of
the standard deviations for each class taking into account
the number of subjects in each school and class. The

SCAT means and standard deviations in Tables 38, 39, and
40 are those of the subjects participating in the study.

The data of Table 38 which is based upon the total
group shows that the nine scores obtained from the two
subtests are all significantly positively intercorrelated.
The lowest significant correlations are between BD and PA.
Because the total scores are composed of the respective
parts (e.g., total first administration is composed of
first administration BD and PA scores) there are many
high intercorrelations between the total scores and sub-
test scores.

The matrix shows that the SCAT total score corre-
lates significantly with all of the individual and
combined subtest scores. The SCAT Q score also corre-
lates significantly with all subtest scores with the
exception of the PA first administration score. The
SCAT V score, however, only correlates significantly with
four of the nine subtest scores: PA first administra-
tion, total first administration, total score, and total
PA score.

The PA scores obtained on the first administration
are not significantly correlated with any grades shown in
Table 38 or with the GPAs, while the PA scores obtained
on the second administration are only significantly corre-
lated with Social Studies 1/67. In contrast, the BD
scores are significantly correlated with a number of
grades and with GPA. The BD scores obtained on the first
administration are significantly correlated with both
GPAs, both English grades, Social Studies 6/66, and
Mathematics 1/67. The BD scores obtained on the second
administration are significantly correlated with GPA 6/66,
English 6/66, and Social Studies 6/66.

The total first administration scores are signi-
ficantly correlated with both English grades, Social
Studies 1/67, and Mathematics 1/67. The total second
administration scores are significantly correlated with
GPA 6/66, and with the two Social studies grades.

The total subtest score (first plus second adminis~-
trations of both subtests) is significantly correlated
with GPA 6/66, English 6/66, and with the two Social
studies grades. The total BD score is significantly
correlated with GPA 6/66, English 6/66, and Social
studies 6/66. The total PA is significantly correlated
with Social Studies 1/67.
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The SCAT scale scores correlate significantly with
both GPAs and with all subject areas. However, there is
a nonsignificant relationship between SCAT V and SCAT Q.

All subject area grades and GPAs are highly signi-
ficantly intercorrelated.

Age is significantly negatively correlated with BD
first administration, SCAT Q, SCAT V, and SCAT total
score, both GPAs, both English grades, both Mathematics
grades, and Social Studies 1/67 grades.

Table 39 presents the same variables used for the
intercorrelations shown in Table 38, but only for the
experimental group. For the total group presented in
Table 38 (experimental plus control) all correlations
between the subtest scores were significant. In con-
trast, Table 39 shows that there are ten nonsignificant
relationships among the subtest scores. Four of the
nonsignificant correlations are related to the PA scores
obtained on the first administration. PA first adminis-
tration scores do not significantly correlate with BD
first administration, BD second administration, total
second administration, and total BD. PA second adminis-
tration is a variable in three of the nonsignificant
correlations: BD first administration, BD second admin-
istration, and total BD. PA total is a variable in the
remaining three nonsignificant relationships: BD first
administration, BD second administration, and total BD.
In the experimental group, then, PA and BD scores do
not significantly intercorrelate.

For the experimental .group, the correlations between
the nine scores derived from the two subtests and the
SCAT scores range from numerous highly significant ones
to two nonsignificant negative correlations. The SCAT V
scale correlates significantly with PA first, PA second,
PA total, total first administration, total second
administration, and total score. The SCAT V scale is
not significantly correlated with any of the individual
BD scores or with the total BD score. The SCAT Q scale
correlates significantly with PA second administration,
BD first administration, BD second administration, total
second administration, total score, and total BD score.
Thus the SCAT V scale correlates with the PA scores,
but not with the BD scores; while the SCAT Q scale corre-
lates with only one of the individual PA scores, but
with all three BD scores. The SCAT total score signi-

ficantly correlates with all nine scores involving the

two subtests.
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Table 39

Intercorrelation Matrix for Variables Common to All

Experimental Subjects in Experiment 2 (N = 67)

—~ N
s T S é é o
o oH H
deg & & 98 8 a « ~ =
e s T T M = Y A O R s B M E; (S,
EE B B L4 o4 A
<< £ & ® ®@ ®© o «© BH B
L - -
<<t A A O 0 o0 0O o oV O
AN M M B ERE OB EH BRSO W
1.2. 3. 4. 5. 6. 7. 8. 9. 10. 1L
1. - 29 06 00 70 18 48 03 76 49 -19
2. - 11 16 27 74 61 15 84 46 33
3. - 63 76 50 71 88 11 17 34
4. - 45 79 74 92 11 -13 47
5. - 47 82 65 58 45 12
6. - 89 72 60 21 52
7. - 80 68 37 41
8. - 12 02 45
9. - 57 12
10. - =26
11. -
12.
13.
14.
15.
16.
17.
18.
19.
20.
2])..
22.
23.
24.
25.
26.
27.

(Table 39 continued next page)
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Table 39--Continued

(Vo] ~
O O ~ 0
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& N + ~N LS P ~N
S~ . . 0 wn O m wn r~i
4 4"" « - »
B . o o~ . S . g
< (T [aTREEN o)} (&) 4 o O +
v+ s g o) g & 0
wn ) v N wn s H wn =
12. 13. 14.15. 16. 17.18.19 20.
1. 22 =13 11 01 -04 -06 04 22 04
2. 67 12 19 02 31 -02 09 32 01
3. 52 12 08 19 15 03 07 01 27
4. 45 12 07 10 19 08 02 04 22
5. 51 00 13 15 08 -02 08 15 22
6. 68 16 17 08 32 04 07 22 16
7. 67 10 18 13 25 01 09 22 22
8. 52 13 09 16 19 06 05 03 27
9. 59 01 20 02 18 -05 08 34 03
10. 88 51 45 37 61 -02 26 51 37
11. 81 58 48 38 59 56 38 31 52
12. - 83 74 64 85 57 57 67 72
13. - 61 77 73 66 53 45 60
14. - 55 46 41 78 76 73
- 15. - 65 55 49 39 53
. 16. - 52 34 41 48
17. - 31 29 48
18. - 52 46
19. - 47
20. -
21.
22.
23.
24.
25.
26.
27.

(Table 39 continued next page)
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Table 39--Continued

) )
g oF
] o
<L A (] + +
AoMm M H 0
n u ) oF o}
O PR = Q — ~
o ] o o Q
I + s ]
v H 0
— —
o o h d g
~ —~ + + o
Q o o o o
m o e = B4 S
22. 23. 24. 25, 26. 27. Mean
1 -32 -03 02 -34 ~-16 08 9.37 2
2, =20 -05 -04 -22 ~-14 -02 10.51 2
3. =04 -77 -71 -54 -56 -18 9.40 2
4. -09 -37 -58 -28 -49 -07 1l1l.25 2
5. =24 -57 -50 -61 -51 -07 18.78 3
6. =18 -29 -42 -33 =42 =07 21.76 4
7. =24 -48 -53 -53 -54 -08 40.54 ©
8. -07 -61 -71 -44 -58 -14 20.64 4
9, =31 -05 -02 ~34 -18 03 19.88 3
10. =34 -15 -08 ~28 =24 -26 258.64 5
11. 06 -21 ~18 -10 -10 -03 268.33 8
12. =22 -39 -26 -37 =31 -19 265.42 4
13. l6 -08 -03 12 05 -26 2,31 53
14. -05 ~07 00 -06 -03 -1l6 2,09 62
15. 10 -14 -10 00 -04 -18 2,27 6
16. 04 -17 -14 -08 -10 -09 2.22 7
17. 17 04 01 15 09 -23 2,12 7
18. 07 -03 08 00 09 -19 2,04 9
19. -17 -05 02 -14 -08 -16 1.90 9
20. 03 -18 =16 ~03 -11 -13 1.87 8
21. 73 00 -07 62 33 -17 1.96 6
22, - 18 17 60 65 -14 2,91 12
23. - 81 78 71 13 1.91 8
24, - 59 86 04 3.13 17
25, - 77 00 3.87 10
26. - =04 6.03 2
27. - 159.51 8

Note.--For a one-tailed test with

SD

.19
.63
.39
.87
.34
.19
.47
.75
.88
.89
.03
.04
.69
.78
.87
.14
.49
.44
.07
.86
.84
.40
.48
.91
.86
.34
.09

N = 67, significance is indicated at the

.05 level when r = .20 and at the .01l
level when r = .28.
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The correlations in Table 39 between the nine scores
involving the two subtests and GPA, and between the former
and grades are generally not significant; when signi-
ficant, they are below .35. The total score is the best
predictor of grades because it significantly correlates
with more variables than any of the other subtest scores.
The total score is significantly correlated with the two
Social Studies grades and Mathematics 1/67. The total
second administration is significantly related to the
two Social Studies grades. The total PA is significantly
related to Social Studies 1/67 and GPA 1/67. The total
first administration is significantly related to
Mathematics 1/67. The BD first administration, BD
second administration, and BD total are significantly
related to Mathematics 1/67. The PA first administration
is significantly related to Social Studies 1/67, and the
PA second administration is significantly related to the
two Social Studies grades. Social Studies 1/67 and
Mathematics 1/67 are the two subject areas having the
largest number of significant correlations with the
various subtest scores.

The correlations in Table 39 between the total
number of help items administered and the nine scores
involving the two subtests are all significant and in
the negative direction. The correlations among the total
number of help steps and subtest scores produced six
significant negative correlations; the nonsignificant
ones involved the PA first administration, PA second
administration, and PA total score.

The correlations between the SCAT scores and help
items, and between the former and help steps are usually
negative and significant. The SCAT total score is sig-
nificantly negatively related to five of the six help
scores. Thus the more help needed, the lower the SCAT
total score.

The correlations between help scores (help items
and help steps) and grades are not significant. There
is, however, a significant relationship (.28) between PA
help items and GPA 6/66. The correlations among the six
help scores are usually positive and significant. The
only nonsignificant correlations are between the two PA
help scores and the two BD help scores. The hypothesis
that there is no relationship between cues and test perfor-
mance is rejected by the correlations involving help
scores. Lower subtest scores are associated with a greater
number of help items and help steps. However, the help
scores on the BD are not significantly related to PA help
sco>~s,
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The SCAT V and Q scales in the experimental group
are significantly negatively correlated. The correla-
tions between the SCAT scales and GPAs, and between the
former and grades are very strong and significant in
all cases shown in Table 39, except for the nonsigni-
ficant relationship between SCAT V and Mathematics 6/66.
Of the three SCAT scores, the SCAT total score has the
highest correlation with grades and GPAs.

The correlations among the core subject area grades
are all significant, and show a strong degree of rela-
tionship.

Age for the experimental group is significantly
negatively correlated with SCAT V, GPA 6/66, and Mathe-
matics 6/66, while no other correlations involving age
are significant.

Table 40 presents the variables common to all control
group subjects. The correlations among the nine scores
involving the two subtests are all significant and posi-
tive except for the nonsignificant correlation between PA
first administration and PA second administration.

The correlations in the control group between the
rnine scores involving the two subtests and the three SCAT
scores are generally significant. Four of the subtest
scores are significantly positively correlated with the
SCAT V scale: PA first administration, BD second admin-
istration, total first administration, and total BD.

The relationship between SCAT V and PA second adminis-
tration is highly significant, but in a negative
direction. The SCAT Q scale is significantly positively
related to eight of the nine subtest scores; the one
exception is a nonsignificant correlation with PA first
administration. Two subtest scores do not significantly
correlate with the SCAT total score: PA second adminis-
tration and total PA.

There are many significant correlations in the control
group between the nine scores involving the two subtests
and GPAs, and between the former and the core subject area
grades. PA first administration is significantly related
to Social Studies 6/66, English 1/67, and Mathematics 1/67.
PA second and PA total are not related to any of the GPAs
or to core subject area grades. BD first administration
is significantly related to GPA 1/67, English 1/67, and
Social Studies 1/67. BD second administration is signi-
ficantly related to GPA 6/66, English 6/66, and Social
Studies 6/66. The total first administration is signi-
ficantly related to both GPAs, both English grades, Social
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Studies 6/66, and Mathematics 1/67. The total second
administration is significantly related to GPA 6/66 and
English 6/66. The total score is significantly related
to both GPAs, English 6/66. and Social Studies 6/66.
The total BD is significantly related to GPAs 6/66 and
1/67, both English grades, and Social Studies 6/66.

The correlation between the V and Q SCAT scales is
positive and significant. This finding is in contrast
to the significant negative relationship reported in
Table 39 between the SCAT V and Q in the experimental
group. The correlations between the SCAT scales and
GPAs, and between the former and core subject area
grades are all highly significant and range from ,29
to .85.

The correlatiors between the GPAs and core subject
area grades are all highly significant.

Age is significantly negatively related to many of
the variables including BD first administration, total
first administration, SCAT V, SCAT Q, SCAT total, GPA
1/67, English 6/66, and Mathematics 1/67. Age is signi-
ficantly positively related to PA second administration.

Table 41 presents the correlations between elective
subject area grades and the variables common to all sub-
jects. An elective area was included if there were a
minimum of ten subjects in the course. Both experi-
mental and control subjects were combined for these
correlations as in Table 38; thus the nine scores
involving the two subtests are not "pure" measures.

PA first administration and PA total do not signi-
ficantly correlate with any of the grades obtained in
the elective subject areas., PA second administration
correlates significantly with Shop 1/67. BD first
administration correlates significantly with Reading 6/66
and Arts and Crafts 1/67. BD second administration is
significantly correlated with both Reading grades, both
Arts and Crafts grades, and Shop 1/67. The total first
administration is significantly correlated with Arts
and Crafts 1/67. The total second administration is
significantly correlated with Reading 6/66, the two
Arts and Crafts grades, and Shop 1/67. The total score
is significantly correlated with Reading 6/66 and both
Arts and Crafts grades. The total BD score is signi-
ficantly correlated with Reading 6/66, both Arts and
Crafts grades, and Shop 1/67.
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The SCAT scales are highly correlated with many

t' elective subject area grades. The SCAT V significantly
correlates with Science 6/66, Reading 6/66, both Arts
and Crafts grades, Handwriting 6/66, Spelling 6/66, and
both Music grades. The SCAT Q is significantly corre-
lated with Science 6/66, Reading 6/66, Arts and Crafts
6/66, Handwriting 6/66, Spelling 6/66, Music 6/66,
Spanish 6/66, and Shop 1/67. There is a significant
negative correlation between SCAT Q and Homemakiny
1/67. The SCAT total score significantly correlates
with all elective subject area grades except Homemaking
1/67.

The relationship between the GPA and elective sub-
ject area grades, and between the core subject area
grades and elective subject area grades is generally
strong. A number of nonsignificant correlations,
however, are also noted. Three elective subject area
grades do not correlate significantly with GPA 6/66,
and all are from the 1/67 grading period: Reading 1/67,
Arts and Crafts 1/67, and Music 1/67. 1In contrast,
with the exception of the nonsignificant Arts and
Crafts 6/66 correlation, all elective subject area
grades correlate significantly with GPA 1/67. Three
elective grades do not correlate significantly with
English 6/66: Reading 1/67, Music 1/67, and Shop 1/67.

-~ Four elective areas do not significantly correlate

! with Social Studies 6/66: Spanish 6/66, Reading 1/67,
Arts and Crafts 1/67, and Music 1/67. There are seven
elective subject areas that correlate significantly
with Mathematics 6/66: Science 6/66, Spanish 6/66,
Reading 6/66, Arts and Crafts 6/66, Handwriting 6/66,
Spelling 6/66, and Music 6/66. The six elective areas
not correlating significantly with Mathematics 6/66
are from subject areas graded in the 1/67 semester.
English 1/67 correlates significantly with 11 elective
subject areas and not significantly with the following
two subject area grades: Arts and Crafts 1/67 and
Music 1/67. Social Studies 1/67 does not significantly
correlate with the following four elective subject area
grades: Spanish 6/66, Arts and Crafts 6/66, Arts and
Crafts 1/67, and Homemaking 1/67. Mathematics 1/67
does not significantly correlate with Arts and Crafts
6/66, Reading 1/67, and Music 1/67.

e

The elective subject areas significantly correlat-
ing with all of the core subject area grades and with
the two GPAs are Science 6/66, Reading 6/66, Handwriting
6/66, Spelling 6/66, and Music 6/66. In contrast, many
of the elective subject areas graded in 1/67 are not
significantly related to some of the core subject areas
or to GPA.
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Age is significantly negatively correlated with
Science 6/66 and Homemaking 1/67. No other correlations
between age and elective subject area grades are signi-
ficant.

Tables 42 and 43 present the same variables as
Table 4l1--elective subject area grades and variables
common to all subjects--but separately for the experi-
mental and control groups. Table 42 shows that in the
experimental group only three correlations reach signi-
ficance among the nine subtest scores and the elective
subject area grades. PA second administration and PA
total are significantly correlated with Reading 1/67,
and PA first administration is significantly corre-
lated with Music 1/67.

The two SCAT scales and the SCAT total score in
the experimental group are significantly correlated with
many elective subject area grades. The nonsignificant
correlations are between the three SCAT scores and
Spanish 6/66; between the three SCAT scores and Reading
1/67; between SCAT V and Shop 1/67; between SCAT Q and
Spanish 1/67, Arts and Crafts 1/67, and Homemaking 1/67;
and between SCAT total score and Homemaking 1/67.

The correlations in the experimental group between
the elective subject area grades and GPA, and between
the elective subject area grades and core subject area
grades are usually positive and significant. Science
6/66, Reading 6/66, Handwriting 6/66, Spelling 6/66,
and Music 6/66 are significantly correlated with all
of the core subject area grades and with the two GPAs.
Three elective subject area grades are significantly
correlated with the two GPAs and with three, four, or
five of the six core subject area grades. The nonsig-
nificant correlations for these three elective subject
area grades are as follows: Spanish 6/66 is not signi-
ficantly correlated with both Social Studies grades and
with English 1/67; Arts and Crafts 6/66 is not signi-
ficantly correlated with Mathematics 6/66 and Social
studies 1/67; Spanish 1/67 is not significantly related
to Mathematics 6/66 and Social Studies 1/67. Reading
1/67 is significantly correlated only with GPA 1/67;
Arts and Crafts 1/67 is significantly correlated only
with English 6/66; Music 1/67 is significantly corre-
lated with GPA 1/67 and Social studies 1/67; Shop 1/67
is significantly corralated with both English grades;
and Homemaking 1/67 is not significantly correlated with
any of the core subject area grades or with the two
GPAs.
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Because of the small number of subjects, fifteen or
below, in the elective subject areas of Arts and Crafts
1/67, Music 1/67, Shop 1/67, and Homemaking 1/67, the
correlations must be very high to reach significance.

The elective subject area grades obtained in 1/67 usually
do not significantly correlate with the core subject area
grades or with GPA, while most of the 6/66 elective sub-
ject area grades are significantly related to the core
subject area grades and to the GPAs.

Age in the experimental group is not significantly
positively related tc any of the elective subject areas,

but age is significantly negatively related to Science
6/66.

Table 43 presents the correlations between the
elective subject areas and the variables common to all
subjects for the control group. Table 43 shows, in con-=
trast to the data of Table 42, that a considerable
number of significant correlations exist between the
nine subtest scores and elective subject area grades.

BD first administration is significantly related to
Reading 6/66 and Arts and Crafts 1/67; BD second admin-
istration is significantly related to Spanish 6/66,
Reading 6/66, Arts and Crafts 6/66, Handwriting 6/66,
Spelling 6/66, Music 6/66, and Arts and Crafts 1/67.

The total first administration is significantly related
to Arts and Crafts 1/67. The total second administration
is significantly correlated with Reading 6/66, Arts and
Crafts 6/66, Handwriting 6/66, and Arts and Crafts 1/67.
The total score is significantly related to Reading 6/66,
and Arts and Crafts 1/67. The total BD is significantly
correlated with Reading 6/66, Arts and Crafts 6/66,
Handwriting 6/66, Spelling 6/66, Music 6/66, and Arts
and Crafts 1/67. The three PA scores are not signi-
ficantly correlated with any elective subject area
grades.

The correlations between the three SCAT scores and
elec’ ive subject area grades in the control group are
generally highly significant. The SCAT V scale signi-
ficantly correlates in both a positive and negative
direction with 9 of the 13 elective subject area grades.
The nonsignificant correlations are with Science 6/66,
Spanish 6/66, Arts and Crafts 1/67, and Shop 1/67; the
three significant negative correlations are with Spanish
1/67, Music 1/67, and Homemaking 1/67; and the six signi-
ficant positive correlations are with Reading 6/66, Arts
and Crafts 6/66, Handwriting 6/66, Spelling 6/66, Music
6/66, and Reading 1/67. The SCAT Q scale significantly
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correlates in a positive direction with 9 of the 13
elective area grades; the nonsignificant correlations
are with Reading 1/67, Arts and Crafts 1/67, Music 1/67,
and Homemaking 1/67. The SCAT total score signi-
ficantly correlates in both a positive and negative
direction with 11 of the 13 elective area grades. The
nonsignificant correlations are with Spanish 1/67 and
Arts and Crafts 1/67; the one significant negative
correlation is with !lomemaking 1/67.

The correlations between the elective subject area
grades and the core subject area grades, and between
the former and GPA are usually highly significant.
Science 6/66 and Handwriting 6/66 are significantly
related to all of the core subject area grades and to
both GPAs. Spanish 6/66 is significantly related to
GPA 6/66, English 6/66, and Social Studies 6/66.
Reading 6/66 is significantly related to the two GPAs
and to all of the core subject area grades, with the
exception of English 1/67 and Mathematics 1/67. Arts
and Crafts 6/66 is significantly related to GPA 6/66,
English 6/66, Social Studies 6/66, and Mathematics
6/56. Spelling 6/66 and Music 6/66 are not signi-
ficantly related to GPA 1/67 and Mathematics 1/67, but
they are significantly related to the other core sub-
ject areas and to GPA 6/66. Spanish 1/67 is signi-
ficantly related to GPA 1/67, English 6/66, English
1/67, and Social Studies 1/67. Reading 1/67 is signi-
ficantly related to GPA 1/67 and Social Studies 1/67.
Arts and Crafts 1/67 is significantly related to GPA
1/67. Music 1/67 is significantly related to GPA 1/67
and English 1/67. Shop 1/67 is significantly related
0 GPA 1/67, Social Studies 6/66, and Mathematics 1/67.
Homemaking 1/67 is not significantly related to any of
the core subject area grades or to the two GPAs. As
in the total and experimental groups, the elective sub-
ject area grades in the control group obtained in 1/67
usually are not signiiicantly related to the core sub-
ject area grades or to the GPAs, while most of the 6/66
elective subject area grades are significantly related
to the core subject area grades and to the GPAs.

Age in the control group is significantly related
to Arts and Crafts 6/66, Handwriting 6/66, and Spelling
6/66. No other correlations with age reach signi-
ficance.
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6. Discussion

Performance on either the initial or subsequent
administration of the BD was not affected in Experi-
ment 1 when subjects were given help by constructing part
of the desian (first or last rows or columns) on a mean
number of 1.85 designs. However, when more extensive
help was given in Experiment 2 by providing help on a
mean number of 2.00 designs and providing a mean number
of 3.11 help steps (i.e., gi.ing more time, constructing
first column, and constructing first and part or all of
the second and/or third columns) the subjects scored
higher on the first and second administrations of the
BD than those subjects not receiving help on the first
administration. In Experiment 2, PA performance was
also significantly improved on both the first and
second administrations when a series of help steps
was administered, These results have implications
for the examination procedure and for teaching
methods.

The subject's BD performance was not significantly
affected when the examiner slightly modified the stan-
dard procedures by showing the subject how to complete
part of the design after he had failed the design.
However, when more extensive help was introduced the
subject's performance was significantly improved. Thus
the results indicate that alterations in standard
procedures, when minor, are not likely to affect BD
performance; however, when extensive, BD performance is
affected. The examiner should therefore not introduce
extensive testing-the-limit procedures during the
examination; rather, he should wait until the examina-
tion has been completed before such procedures are
attempted.

Wechsler (1958) suggested that stories may be
obtained from the Wechsler Adult Intelligence Scale PA
items immediately after each item is completed. This
procedure introduces an additional variable which may
affect the subject's performance. By telling a story
after he has completed his arrangement, the subject has
time to evaluate further his arrangement. He may see
that his arrangement was incorrect, and possibly obtain
insight which may be useful in solving the next arrange-
ments. The results of the present study do not provide
an answer to whether test scores are altered when stories
are asked. However, obtaining stories is a modification
in test procedure; a modification which needs to be
investigated ror its possible effects on test performance.
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Because the present data were collected from average
ability students whose academic performance was also
average, it is difficult to generalize the findings to
other ability groups or to groups with learning difficul-
ties. These latter groups should be studied in future
research concerned with the effects of cues on test
performance, Similarly, because only two Wechsler sub-
tests were studied, the data do not permit generalization
to other subtests; other subtests also need to be studied
in relation to their susceptibility to cues.

Training methods designed to enhance spatial-visual
reasoning required for successful performance on the BD
and on other spatial relations tasks have been shown to
be successful with various groups. Schubert (1967) found
that children between the ages of 7 and 8, and 10 and 11
receiving training achieved significantly higher WISC BD
scores than the control group on a repeated administra-
tion of the test three to five days after the initial
testing and training session. The control group as a
result of practice also achieved significantly higher
scores on the repeated administration. He also found
that the gain scores were significantly negatively related
to the block design ability of children coming from an
unfavorable home background, while in the favorable back-
ground group the gain scores were not significantly corre-
lated with block design ability. His results are in
agreement with the findings of the prisent investigation.

There is some evidence, too, that the spatial rela-
tions performance of severely retarded adults can be
raised by intensive training (Tizard & Loos, 1954).
Holloway (1954), however, found that the retest WISC
scores of kindergarten children receiving training were
not significantly different than the control group's
retest scores. The training procedures employed by
Holloway were not specific to Block Design subtest per-
formance but were general exercises.

Minimal training procedures, i.e., employing one
help step, were not effective in enhancing block design
performance, while more extensive cues were effective
in improving perfcrmance. The results demonstrate that
training methods can be employed to raise the intellec-
tual performance of average ability adolescents on thr
BD and PA subtests of the Wechsler examinations. It
would be important to determine whether children of more
limited ability, and whether children of younger ages
coulcd alsc benefit from the training procedures used in
the present investigation.
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Because the PA subtest was not administered in Experi-
ment 1, it cannot be detormined whether PA performance is
altered as a result of one specific help step. It is
important, therefore, also to study the relationship
Letween number or type of help steps and intellectual
performance using many different tests.

Improved performance on a retest without intervening
training procedures has been found in numerous studies.
For example, Hamister (1949), Steisel (1951), and Barry,
Fulkerson, Kubala, and Seaguist (1956) using the WB (I
and/or II), and Holloway (1954) and schubert (1967) using
the WISC reported significantly higher retest scores. In
both Experiments 1 and 2, too, significantly higher
retest scores were achieved by the control grour. The
most effective procedure for raising intelligence test
scores, according to a number of investigators (cf , Casey,
jlarter, & Davidson, 1928, Dempster, 1954; Greene, 1228;
Vernon, 1954), is a combination of practice and coacning.
The results of the present study are in agreement witn
these writers. In Experiment 2 practice (i.e., taking
the test) in combination with coaching (i.e., receiving
cues) resulted in significantly increased retest scores
when compared to the retest scores achieved by subjects
having practice only.

The four cues used in Experiment 1 did not differen-
tially affect performance. The cues were designed using
rows or columns, and no attempt was made to design cues
with respect to the Gestalt properties of the individual
designs. Comparing cues designed with respect to the
Gestalt properties of the designs with other types of
cues is another area needing study.

In Experiment 1 the three examiners performed in a
similar manner with respect to (a) the BD scorcs they
obtained on the first and second administrations and on
the five cue conditions, and (b) the number of help items
they administered. In Experiment 2 there were no differ-
ences among the four examiners (a) in the scores they
obtained in the experimental and control conditions on
the two administrations of both BD and PA subtests, and
(b) in the number of help steps they administered. llow-
evVer, the examiners differed in the number of help items
they administered; differences due in part to the order
in which the two subtests and two test forms were admin-
istered. Because there is a very high correlation between
the number of help steps and number of help items admin-
istered, and because there was no significant difference
among the examiners in the number of help steps they
administered, it is difficult to interpret the significart
differences which resulted among the examiners in the
number of help items they administered.
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Only one of the many analyses of the scores
obtained by the examiners was significant, The signi-
ficant finding was with respect to the number of help
items the examiners administered in Experiment 2, but
not with respect to any of the test scores they
obtained., Even though the subjects tested by Examiner 1
had significantly lower SCAT scores than the subjects
tested by Examiner 2 and 3 in Experiment 1, the BD
results were not affected. The results indicate that
examiners with minimal training in the administration
of standardized intelligence tests do not differ in the
scores they obtain, The present results agree with other
studies which reported no examiner differences (e.g.,
Nichols, 1959; Murdy, 1962), but they disagree with the
studies which reported examiner differences (e.g.,
Cattell, 1937; Cieutat, 1965; Cohen, 1965; Smith & May,
1967a, 1967b; Smith, May, & Lebovitz, 1966). The
factors which lead to differences among examiners in
the scores they obtain are not well understood. The
present results suggest that the examiner variable does
not necessarily affect the reliability of the intelli-
gence test score,

The one female examiner in Experiments 1 and 2
obtained scores similar to those of the male examiners;
therefore, the sex of the examiner was not a signi-

ficant variable. These results differ from Cieutat's
(1965) finding that the sex of the examiner affects the
obtained intelligence test scores. Glasser and Zimmerman
(1967) , using Cieutat's (1965) finding, state that "For
younger children, the sex of the examiner may prove
crucial /p. 108/." Yet, as indicated in the review of
literature section, there is little empirical evidence
supporting their observation.

In both Experiments 1 and 2 equivalent WISC and WB
means were found. Other studies have also analyzed the
relationship between the WB and WISC, and the results
are not conclusive. Vanderhorst, Sloan, and Bensberg
(1953) found that mental defectives in the chronological
age range of 11 to 16 years had similar BD and PA means
on the WISC and WB. XKnopf, Murfett, and Milstein (1954)
studying average ability adolescents, and Delattre and
Cole (1952) studying children between 10-5 and 15-7
reported that the BD was significantly correlated for
the two test forms, whereas the PA correlations were
not significantly different from zero. Price and Thorne
(1955) found that at the 1ll% and 14% vyear levels the two
forms did not have equivalent IQs; however, data was not
provided on the individual subtests. Littell (1960) in
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- his WISC review concluded that the two forms appear

L} related to a significant degree, but the WB Verbal Scale

' scores are lower than the WISC Verbal Scale scores. The
results of the present study suggest that with an average
ability group of adolescents the scores obtained on the
BD and PA subtests are not significantly different as a
function of the WB or WISC test form.

Subtest order is a variable which can affect test
performance. Exner (1966), Guertin (1954), and Klugman
(1948) reported significant effects due to the order of
subtest administration, while F:andsen et al. (1950) did
not find significant effects. In Experiment 2 some
results indicated that the order of administering the
subtests significantly affected performance: The com-
bined subtest-test form order of administration was
related to the number of help items administered by the
examiners. When compared with two examiners, one exam-
iner gave more help when the BD (WB) began the order,
and another examiner gave less help when the PA (WISC)
began the order. These results indicate that the order
of administering the two subtests did not affect test
scores; the subtest order in combination with test form,
however, was a significant variable in affecting the
number of help items administered by the examiners.

The order in which test forms are administered has
- also been at times shown to affect performance. Hays
and Schneider (1951) and Gerboth (1950), for example,
found that the order of administering Forms I and II of
the WB affects test scores, while Barry, Fulkerson,
Kubala, and Seaquist (1956) did not find significant
differences in scores as a function of the test form
order of administration. Grisso and Meadow (1967)
reported that college students obtained significantly
lower WAIS scores when the Rorschach preceded the WAIS
than when either the Bender-Gestalt or when no test
preceded the WAIS. In Experiment 1, the order of
administering the test forms was not a significant vari-
able. Similar BD scores were obtained when either the
WISC BD or WB BD was administered Ffirst, In Experiment 2,
however, the results indicated that the order of adminis-
tering the test forms was a significant variable. 1In
the control group, higher scores were associated with
the BD subtest than with the PA subtest when the WB

form began the order (i.e., when either the WB BD or PA
was administered first). The WB possibly provided more
effective cues which enabled the subjects to perform at
a higher level. In the experimental group, however,
higher BD than PA scores were obtained on the order in
which the WISC BD was administered first as well as when
the WB began the order.
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The results of the present study as well as the
results of other studies indicate that examiners must
carefully evaluate the effects of any departures from
the standard order of administering the subtests of the
WISC or WB. Second, the order of administering the
test forms must be considered, especially in test-retest
studies. Third, the order in which an intelligence test
is administered in a series of tests can be a contribut-
ing factor in lowering the reliability of the intelligence
test score. Perhaps in the future more attention will
be devoted to standardizing the order in which psycho-
logical tests are administered. Much remains to be
learned about how and why different administrative
orders affect test performance.

The subject-sex factor was not significant in any
of the analyses. Adolescent males and females selected
initially by their having average SCAT total scores znd
no learning disabilities achieved equivalent BD subtest
scores, achieved equivalent PA subtest scores, improved
equally as a result of practice, and had similar SCAT V
and Q scores.

In Experiment 2 the BD scores were significantly"
higher than the PA scores on both administrations; how-
ever, there are no apparent reasons accounting for these
findings. The results indicate that the subjects had
more difficulty in the anticipation and planning tasks
(PA) than in the visual-motor spatial reasoning tasks (BD).

For the total group, the BD mean was .64 points higher
than the PA mean.

All correlations, with the exception of the SCAT
scores, are based upon a restricted range of talent
because the subjects in the study were selected from
an average ability group. It is therefore likely that
the correlations represent lower estimates than would
be found in a more heterogenous group.

Many of the correlations in Experiments 1 and 2
were computed using the same variables. However, the
correlations are not always in agreement in the two
experiments. For the nonsubtest variables, the only
difference in the two experiments was the subject
population., The same criteria were used in both experi-
ments in selccting the subjects; these in part included
a SCAT total score within .60 of a standard deviation
from the mean of their class and no participation in
any special education program. In Experiment 1 the
subjects were all from the same junior high school (Mar
Vista) attending the eighth and ninth grades, while in
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Experiment 2 the subjects were from two junior high
schools (Mar Vista and National City), and a majority
(86%) were in the 7th grade. The differences between
the subjects in Experiment 1 and 2 in schools and in
class may have affected the correlations.

There is generally good agreement in Experiments 1
and 2 in the correlations between the SCAT scale scores
and grades, and between the former and GPAs. In both
experiments there are many significant correlations
between the three SCAT scores and grades, and between
SCAT scores and GPAs. However, a number of inconsis-
tencies also appear. In Experiment 1 there was a signi-
ficant negative correlation between English 1/67 grades
and the SCAT Q score; in contrast, in Experiment 2 both
English grades (6/66 and 1/67) are significantly posi-
tively correlated with the SCAT Q for the total group.
These contradictory findings are difficult to interpret
since the only differences between the subjects in the
two experiments were in their ages and in the schools
they were attending. Because the other correlations
between the SCAT scores and grades, and between the SCAT
scores and GPAs are in agreement in the two experiments,
the conflicting English and SCAT Q correlations appear
to have occurred on the basis of chance.

For th: total group in Experiments 1 and 2, the
SCAT V and the SCAT Q are not significantly correlated.
However, in Experiment 2 a significant negative corre-
lation between the SCAT V and Q resulted in the experi-
mental group, while in the control group a significant
positive correlation appeared. Because the subjects
were randomly assigned to the treatment conditions,
these finuings are puzzling. The present findings
differ from the .71 correletion between the SCAT V and
Q for grade 7 reported in the SCAT Technical Report
(1957). Even though a restricted range of talent was
used in the present experiments, all correlations employ-
ing the SCAT scores were corrected for the curtailed
range. Thus, it appears, that with average ability
subjects in a relatively homogenous group, the SCAT V

and Q scales do not have a significant amount of variance
in common.

The three BD scores in Experiment 1 are generally
not related to grades. The BD first administration
scores are not related to grades obtained in the core
subject areas, but they are related to two elective sub-
ject area grades, Homemaking 6/66 and Shop 1/67. The
second administration BD scores are positively related
to Mathematics grades and Homemaking 6/66, and are signi-
ficantly negatively related to English 1/67 yrades. The
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total BD is also significantly negatively related to
English 1/67 grades and positively related to Mathe-
matics 6/66, Homemaking 6/66, and Shop 1/67 grades.

The control group of Experiment 2 is similar in
some respects to the total group of Experiment 1., In
Experiment 1 the total group represents the pooled group,
and the pooled group can be thought cf as a control
group because the experimental treatments were not sig-
nificant. The correlations obtained between BD
performances and grades in the control group of Experi-
ment 2 do not parallel the findings of Experiment 1.
Thus, for example, in the control group of Experiment 2
English 1/67 is significantly positively correlated with
BD second administration and with BD total administra-
tion; in Experiment 1, however, English 1/67 is signi-
ficantly negatively related to these two BD scores.
Mathematics and Homemaking grades were not found to be
significantly related to any of the BD scores in the
total experimental and control groups of Experiment 2,
but the correlations between these subject area grades
and BD scores were significant in Experiment 1.

There is one similar result for the total groups
in both experiments: a significant positive correla-
tion between Shop 1/67 and the total BD score. Shop
1/67 is also significantly correlated with BD second
administration in the total group of Experiment 2.
However, when Shop 1/67 grades were correlated with the
BD scores of Experiment 2 for the control and experi-
mental groups separately, the correlations, while in
the same direction as in the total group, failed to
reach significance, The small number of subjects in
the control and experimental groups of Experiment 2
used for the correlations between Shop 1/67 and subtest
scores may have been an extenuating factor. Because
both experiments found Shop 1/67 significantly related
to BD scores, it is likely that the visual-motor abil-
ities required for successful performance in shop
activities are related to the visual-motor reasoning
abilities measured by the BD.

The correlations between the three BD scores in
Experiment 1 and the two GPAs we."e not significant. 1In
contrast, in the control group of Experiment 2, four of
the six correlations between BD and GPA were significant.
The conflicting findings in Experiment 1 and 2 with
regard to the correlations between BD and grades, and
between BD and GPA are difficult to interpret. The
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differences in the methods employed in Experiments 1
and 2 may have contributed to the noncorroborating
findings, Thus, for example, the subjects in Experi-
ment 2 were administered the BD and PA, while the
subjects in Experiment 1 only received the BD. In
Experiment 1 treatment and control groups were pooled
for the correlations; in Experiment 2 the control group
did not receive any help. While a significant rela-
tionship between BD and GPA in Experiment 1 did not
exist, there were four highly significant correlations
in the control group of Experiment 2 between the three
BD scores and the two GPAs. Thus, for seventh and
eighth grade subjects of average ability the BD admin-~
istered under standard conditions can be considered to
have some validity in predicting the GPA. Similarly,
while the significant findings of Experiment 1 with
regard to the relationship between BD and school grades
were not replicated in Experiment 2, there are a number
of significant correlations in Experiment 2 which indi-
cate that BD scores can be considered to have some
validity in predicting individual subject area grades.

The correlations between the nine subtest scores
of Experiment 2 and GPAs, and between the former and
core subject area grades resulted in many significant
relationships. The correlations for the total group
(combined experimental and control) indicate that the
first administration PA scores are not significantly
related to any of the grades or to GPAs, while the
second administration PA and the total PA scores corre-
late significantly with only Social Studies 1/67. The
three BD scores, in contrast, are generally significantly
correlated with GPA, English, and Social Studies; the
BD first administration, in addition, is significantly
correlated with Mathematics. The total first adminis-
tration score correlates with English, Social Studies,
and Mathematics, while the total second administration
score correlates with GPA and Social Studies. The
total score is correlated with GPA, English, and Social
Studies. Thus for the total group in Experiment 2,
individual BD subtest scores and combined BD and/or
PA scores correlate with GPA and with individual core
subject area grades; PA scores, however, are not good
predictors of grades in the total group.

The correlations between subtest scores and grades,
and between the former and GPA in the control and experi-
mental groups of Experiment 2 differ in many respects.

In the control group many more significant correlations
occur, Thus, for example, 26 significant correlations
appear between the nine subtest scores and the core
subject area grades and between the former and GPA,
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while, in contrast, only 14 significant correlations
occur in the experimental group for these same variables.
Sinilarly, for the elective subject areas, 22 signi-
ficant correlations appear in the control group between
the nine subtest scores and elective subject area grades,
while in the experimental group only three significant
correlations appear. In the control group PA second
administration and PA total scores are the only two of
the nine subtest scores not significantly correlated
with core subject area grades, while PA first, second,
and total administration are the only subtest scores

not significantly correlated with any of the elective
subject area grades. The control group's BD scores

are not significantly correlated with Mathematics,

while these same variables are significantly correlated
in the experimental group.

The results suggest that the administration of
help, while significantly raising the subjects scores,
simultaneously lowers the subtests scores' power to
predict subject area grades or GPA. Thus the best
predictor of grades and GPA is the score obtained by
following the standard administrative procedures. The
BD scores are generally better predictors of grades
and GPA than are the PA scores.

The correlations among the nine subtest scores in
Experiment 2 show different degrees of relationship
in the control, experimental, and total group. In the
total group all correlations among the nine subtest
scores are significant; in the control group all corre-
lations are significant except for the correlation
between PA first adminigtration and PA second adminis-
tration; and in the experimental group ten nonsignificant
correlations occur. The nonsignificant relationship
between the two PA scores in the control group indicates
that the subjects did not maintain their relative posi-
tions on the two administrations. This unexpected
finding is difficult to interpret because all other
test~retest subtest correlations were significant,
Practice therefore altered the retest distribution of
PA scores, but not the BD retest score distribution.

The differences among the correlaticns involving
the nine subtest scores in the experimental and control
groups indicate that administering help to the experi-
mental group affected the distribution of scores on
each administration as well as on each subtest. In
the control group the correlation betwzen the PA first
and second administration scores was not significant,
while in the experimental group the correlation was
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significant; in the control group PA scores are signi-
ficantly correlated with BD scores, but these correla-
tions do not reach significance in the experimental
group. It appears that as a result of help subjects

in the experimental group maintained their same relative
position on the first and second administrations of the
PA subtest; help, however, simultaneously resulted in
changing the PA and BD distributions so that the corre-
lations involving the two subtests were not significant.
Administering help not only enabled the experimental
group to perform at a higher level of competency than
the control group, but it also resulted in a distribution
of scores different than the distribution found in the
control group on both the PA and BD subtests.

The extent of the relationship between the nine
subtest scores in Experiment 2 and the three SCAT scores
is dependent upon the condition under which the sub-
tests were administered. The SCAT total score correlated
significantly with the nine subtest scores in the total
and experimental groups, and with seven of the nine
scores in the control group; the exceptions are PA
second administration and PA total. 1In the total group
the SCAT V is related to PA first administration, PA
total score, total first administration, and total score.
In the control group the SCAT V is related to BD second
administration, total BD score, total first administra-
tion, and PA first administration; however, it is
significantly negatively related to PA second adminis-
tration. In the experimental group SCAT V is not
significantly related to BD scores, but it is signi-
ficantly related to the three PA scores, and to the
total first administration, total second administration,
and total score.

The pattern of the correlations between SCAT V and
subtest scores is complex. In the experimental group
the three PA scores were significantly correlated with
the SCAT V; in the control group, however, only one
significant correlation was found between a PA score
and SCAT V. On the other hand, help redistributed the
BD scores, toc, so that BD scores were not significantly
correlated with the SCAT V in the experimental group,
while they were in the control group.

The SCAT Q correlates with 8 of the 9 subtest scores
in Experiment 2 in the total and control groups; PA first
administration is the one subtest not correlating with
the SCAT Q in these groups. In the experimental group
SCAT Q is significantly related to six of the nine sub-
test scores; the exceptions are the PA first administra-
tion, total first administration, and total PA.
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Providing help lowered the number of significant corre-
lations arong the subtest scores and SCAT Q. PA first
administration is not a good predictor of the SCAT Q.

In contrast to the noncorroborating findings between
BD and subject area grades in Experiments 1 and 2, there
is much more consistency in the two experiments in the
relationship between BD and SCAT scores. In the control
group of Experiment 2 all BD scores were significantly
related to all SCAT scores, except for the correlation
between BD first administration and the SCAT V. 1In the
total group of Experiment 1l all BD scores were signi-
ficantly related to all SCAT scores, except for che
correlation between BD second administration and SCAT Q.
In both experiments the highest correlations were
obtained between the SCAT total score and BD scores.
These very consistent results indicate that BD perfor-
mance is a good predictor of general intelligence as
measured by the SCAT. PA performance, on the other
Iand, is a poor predictor of SCAT scores in the control
group.

The correlations employing help items and help
steps showed that the amount of help is significantly
negatively related to the subtest score and SCAT score.
The help item score is a better predictor of subtest
scores than the help step score. There are no signi-
ficant relationships between help scores (help items
and help steps) and grades, and between BD and PA help
scores. The results indicate that the help scores are
good predictors of subtest and SCAT scores.

Consistent as well as inconsistent trends appear
in the correlations employing the age variable in
Experiments 1 and 2. The inconsistent results are in
the correlations between age and SCAT scales. 1In
Experiment 1 age is significantly positively correleted
with the three SCAT scales, while in Experiment 2, for
the total group and for the control group, age is sig-
nificantly negatively related to the SCAT scales. The
consistent trends are in the correlations between age
and subtest scores, age and GPA, and age and subject
area grades. In both experiments age is usually not
related to subtest scores. In Experiment 1 and in the
control, experimental, and total groups in Experiment 2
age is significantly negatively related to GPA. Age
usually is not related to subject area grades. The few
significant correlations between age and subject area
grades are usually, but not always, in the negative
direction. In Experiment 1 age is significantly
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negatively related to Social Studies 6/66, and positively
related to Science 1/67, and Spanish 1/67, 1In Experi-
ment 2, for the total group, age is never significantly
positively related to any subject area grades, but age is
significantly negatively related to both English grades,
both Mathematics grades, and Social Studies 1/67. In

the experimental group of Experiment 2 age 1is signi-
ficantly negatively related to Mathematics 6/66 and
Science 6/66. In the control group age is significantly
positively related to three elective subject areas:

Arts and Crafts 6/66, Handwriting 6/66, and Spelling
6/66. The results suggest that the older child obtains

a lower GPA, that age is not a good predictor of indi-
vidual subject area grades, and that the relationship
between age and SCAT scores is not clear.

In both Experiments 1 and 2 there are very strong
positive relationships between GPAs and subject area
grades. This is, of course, expected because GPA is
composed cf the individual subject area grades. In
both experiments and .n all groups all core subject
area grades are significantly positively related to
GPA. In Experiment 1 there are three elective subject
area grades that are not significantly correlated with
either the GPA obtained in a different semester or with
any core subject area grades: Arts and Crafts 6/66,
Shop 6/66, and Typing 1/67. 1In Experiment 2, for the
total group, many elective subject area grades obtained
in 1/67 are not related to the core subject area grades
obtained in 6/66. Elective subject area grades obtained
in one semester and core subject area grades obtained
in another semester appear to have little variance in
common. One possible explanation for this finding is
that motivation in elective subject areas may be differ-
ent than in required core subject areas. The results
show that low validity coefficients resulted when
midsemester elective subject area grades were predicted
from core subject area grades obtained at the completion
of the previous semester,

In both experiments many subjects did not need help.
In Experiment 1 there were 54 subjects (24%) who com-
pleted all of the block designs successfully. In
Experiment 2 49 subjects (25%) completed either all of
the block designs or all of the picture arrangements
successfully., These subjects were not used in the
statistical analyses. In designing future experiments
both the subject population and tests selected should
be carefully considered with respect to the hypotheses
tested. 1In the present experiments both the BD and PA
subtests proved to have an inadequate ceiling for many
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subjects, even though the subjects were of average abil-
A ity. In future research with these subtests or with
: other subtests, either more items should be devised to
extend the range of difficulty of the subtest, or
younger age subjects should be employed. It is obviously
impossible to evaluate the effects of help when the
subject passes all of the test items.
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7. Conclusiong and Recommendations

.y

The two experiments wer=s designed to evaluate the
effects of help on test performance. Administering help
is both a form of violating standard procedures ané a
form of providing cues for learning. The results of
Experiment 1 lead to the conclusion that m%nor violations
in test procedure consisting of administering help on a
mean number of 1.85 designs do not significantly alter
BD scores, nor does the help prove to be effectlve in

enhancing the learning of spatial-visual tasks.

The results of Experiment 2 lead to the conclusion
that more extensive violations than those used in
Experiment 1, such as allowing the subject more time
followed by more help if the additional time did not
result in a successful performance, significantly raise
BD and PA scores. The help procedures used in Experi-
ment 2 can also be considered effective learning cues.

I3 I S A W 3

o ihe results of the study have implications for test-
ing procedures. Minor departures from standard procedures,
such as showing the subject how to construct the first
or last row or column of the BD subtest, do not appear
to affect performance significantly. However, because
the examiner is not likely to know which departures may
significantly affect test scores, and because signi-
ficant improvement in performance zppeared as a result
of administering a series of cues, it is recommended
that testing~the-~limit procedures be used after the
formal administration is completed. Other tests also
neced to be studied in order to obtain informaticn about
the effects of changes in standard administrative proce-
dures on test performance.

Y

The form of the BD cue was not a significant vari-
able in Experiment 1. First row, last row, first column,
and last column BD cues were equally effective. 1In
Experiment 2 subjects receiving a greater number of cues
had lower subtest scoresg and lower SCAT scores. However,
there was no significant relationship between the number
of BD and PA cues. It is concluded that the BL cueg
used in the study were not significantly different in
affecting BD performance; the number of cues adminis-
tered, however, is negatively related to intelligence
test performance and ability level.

The results showed that practice itself, as has been
long known, is an excellent means for improving perfor-
mance., A series of cues, however, facilitated learning
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to a greater extent than practice alone, Teaching
methods based upon the series of cues used in Experi-
ment 2 will likely be effective in helping children
learn to solve spatial~visual and planning and antici-
pation tasks., ‘

The results of both experiments indicate that the
test form is not a significant wvariable which affects
the two subtest scores. Thus, for average ability
adolescent students, the WISC and WB BD means and the
WISC and WB PA means can be considered equivalent.

The results of Experiment 2, but not of Experi-
ment 1, indicate that the order in which the two test
forms, WB and WISC, were administered affected the
scores obtained by the subjects on the two subtests.

The order of administering the BD and PA subtests was
not a significant variable affecting the overall test
scores; it was, however, a significant factor in affect-
ing the number of items on which help was administered
by the examiners. Thus subtest order and test form
order are at times significant variables which affect
either test scores or the examiner's help procedures.
These results as well as the results reported in the
literature indicate that changes in the order of admin-
istering the subtests should not be made because such
changes can significantly alter the subject's score
and/or the examiner's help procedures. Reasons account-
ing for the significant order effects are not readily
available.

Differences among the test scores obtained by the
examiners were not found in either of the experiments.
It is therefore concluded that the examiner factor did
not significantly contribute to the variability of the
obtained test scores. The literature review, however,
points out that examiners have been found to differ in
the test scores they obtain. The examiner factor was
significant with respect to the number of help items
they administered. Subtle differences likely exist
among examiners when they employ procedures designed
for testing the limits or for facilitating learning.

It is recommended that in order to diminish exam-
iner bias as a source which contributes to the
unreliability of the test score, training procedures
be employed to help the examiner become more cognizant
of his scoring methods and administrative techniques.
The reasons accounting for differences among examiners
in their scoring and administrative techniques are not
known, and research is needed which will investigate
the possible reasons for such divergencies.
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A source which contributes to examiner bias is the
deficiency in the test manuals in providing adequate
scoring guides. It is obvious from the literature
review that the scoring of Comprehension test responses,
for example,; is by no means a mechanical process, and
that the scoring of ambiguous responses, in particular,
poses numerous problems for the examiner. By providing
many more examples of 0, 1, and 2 point responses in
the manual as well as by including more precise scoring
standards, some of the problems associated with scorer
unraliability can be reduced.

The SCAT scales were shown to be excellent predictors
of academic¢ grades and GPA. However, the correlations
are lower than those reported in the SCAT manual. The
data also showed that the SCAT Q and V scales were not
significantly correlated. It is concluded that for the
homogeneously average ability group of subjects employed
in the study the two SCAT scales have little variance in
common. In using the SCAT scales with average ability
students it is important to be cognizant of the very
strong possibility that the twc scales are not signi-
ficantly related.

The predictive validity of the BD and PA subtest
scores using grades as the criterion is not high in an
average ability group of subjects. The one exception

- was a consistently significant relationship between

Shop grades and BD when the sample consisted of ten or
more subjects. BD scores are better predictors of the
GPA than PA scores. Generally, the best predictors of
grades and GPA are combined subtest scores.

The results clearly indicate that the most signi-
ficant validity coefficients 